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Machines high-precision bearing 
races in 30 to 60 seconds 
with TIMKEN’ bearings on the spindle 


HIS Acme-Gridley CHUCK- 

MATIC machines the races of 
high-precision bearings from 4" to 8” 
in diameter. And it does it in 40 to 60 
seconds, operating at speeds and feeds 
as fast as carbide tools can take. The 
spindle bearings must have high pre- 
cision. And must keep that precision at 
high speeds, under heavy combination 


loads. That's why National Acme speci- 


fed Timken® precision bearings for 
the spindle. 

The tapered design of Timken bear- 
ings lets them take radial and thrust 
loads in any combination. The spindle 
is held in rigid alignment. End play is 


eliminated. These factors plus the ex- 
treme accuracy of Timken bearings as- 
sure precision machining at all times. 

Full line contact between the roll- 
ersand races of Timken bearings 
gives them extra Capacity to carry 
the loads of the heavy, high-speed 
cuts. And since Timken bearings on 
the spindle normally last the life of 
the CHUCK-MATIC itself, mainte- 
nance is reduced. 

Power is saved in the CHUCK- 
MATIC because Timken bearings 
practically eliminate friction. They 
are geometrically designed to give 
true rolling motion and they are pre- 


cision manufactured to live up to their 
design And to get the quality of steel 
to meet our exacting specifications, 
we make our own. No other U. S. 
bearing manufacturer takes this extra 
quality control. 

Timken bearings for the 
machinery you build or buy. Always 
look for the trade-mark “Timken” 
on every bearing. The Timken Roller 


Specity 


Bearing Company, Canton 6, Ohio. 


Canadian plant: St. Thomas, Ontario 
Cable address: ““TIMROSCO”. 


This symbol on a product means 
ahs bearmes are the best. 





How THE NA 








COMPANY mounts the spindle 


TIONAL ACME 
of its Acme-Gridley CHUCK-MATIC on Timken 


tapered roller bearings to insure lasting precision. 





as more switch to Bucyrus bearings, 5 


REVOLUTIONARY BUCYRUS PLANT 
HELPS HOLD DOWN RISING COSTS 


Ar a new plant in Bucyrus, Ohio, the Timken Company 
has substantially reduced the cost of tapered roller bearings 
b 1) producing these bearings under a new system of 
extreme mechanization; 2) standardizing on 14 bearing 
sizes with the widest ap ications thron matt 
Manufacturers can take advantage of these lower « 
redesigning applications to use these Buc is sizes. And 

7; chon costs can 


drop sall turther, meaning even lower Costs to vou 
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NOT JUST A BALL( > NOT JUST A ROLLER © 


THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL.) AND THRUST ~()- 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION 
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Guns that ain 


SKILL DOES IT! 


The pilot guides the plane; the 
electronic system of the A-4 fire- 
control unit tracks the target, day 
or night, for automatic fire con- 
trol of guns, bombs or rockets 
giving the pilot more time to con- 
centrate on flying a streaking jet. 
The electronic systems built by 
Delco Radio play a vital part in 
these high-speed air battles. 
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‘(themselves 


DELCO RADIO HELPS BUILD— 





R-390 all-purpose 
receiver for the 
Army Signal Corps. 





AN ,/TRC-32 transportable 
control towers for 
airfields. 


T-38 SkySweeper, 
self-aiming anti-air- 
craft gun. 













Delco Radio’s experience and manufacturing 
skill are contributing to the low-cost produc- 
tion of radio, radar and electronic systems for 
military equipment. 

Delco Radio has at its command the largest 
integrated manufacturing facilities in the 
electronic field, so that it is able to produce 
from raw materials to finished product, more 
economically than ordinary assembly sub- 
contractors. 

This “‘under one roof’’ manufacturing offers 
purchasers still other advantages — coordinated 
scheduling, uniform product quality, and on- 
time delivery. 

Delco Radio is ready now. For low-cost on- 
time production of electronic systems of high 
uniform quality, see Delco Radio. 


DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 
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PELCO RADIO 

HAS BUILT 

PULSED GLIDE PATH LANDING 
EQUIPMENT 


TAR WARNING RADAR 

NAVIGATIONAL DRIFT INDICATORS 

ENGINE DETONATION INDICATORS 

OXYGEN FLOW INDICATORS 

LORAN RADIO RECEIVERS 

AM_AND FM RADIO RECEIVERS AND 
TRANSMITTERS 


RADAR COUNTERMEASURE EQUIPMENT 

RAZION BOMB CONTROLS 

RT.70 RECEIVER-TRANSMITTERS 

M-403 PROXIMITY FUSES 

8-390 ALL-PURPOSE RECEIVER 
COMPONENTS 


DELCO RADIO 

1S BUILDING 

A-4 GUNSIGHT- ROCKET AMPLIFIERS 

1-38 SKYSWEEPER ELECTRONIC SYSTEMS 

AN/TRC-32 TRANSMITTER-RECEIVER 
FOR CONTROL OF AIRFIELDS 

AN/GRC-27 TRANSMITTER AND 
RECEIVER 


DELCO RADIO 
CAN HELP YOU BUILD 


AIRBORNE 
PACK OR PORTABLE COMMUNICATIONS 
EQUIPMENT 
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ptt by Admiral. 


to rise above present flight ceilings 


When present flight ceilings of military aircraft are again elevated, 
the fire control radar apparatus will be ready to rise with the 
planes, Admiral’s development work on the basic unit has elimi- 
nated the need for pressurization to prevent voltage break-downs 
at extremely high altitudes. In solving this central problem, a host 
of vexing collateral problems have been eliminated. As developed 
and built by Admiral, the unit is compact, lightweight, and needs 
no bulky, expensive cooling system to dissipate internal heat 

Here is another example of Admiral’s many contributions to the 
science of military electronics. Exceptional facilities are available 
for research, development and production of electronic or electro- 
mechanical equipment. Address inquiries to: 


. 
Admiral Corporation 
Government Laboratories Division, Chicago 47, Illinois 
NOTE: NEW COLOR SOUND FILM on Admiral Automation available for showing 
to technical or business groups. Address requests to Public Relations Director, 
Admiral Corporation, Chicago 47, iil. 


OK TO Admiral FOR 
SEARCH « DEVELOPMENT 
DUCTION 


In the fields of: 

COMMUNICATIONS, UHF AND VHF, cirborne 
and ground 

MILITARY TELEVISION, receiving and transmit- 
ting, airborne and ground 

RADAR, airborne, ship and ground. 

RADIAC « MISSILE GUIDANCE «+ TELEMETERING 

« DISTANCE MEASURING « TEST EQUIPMENT 

« CODERS AND DECODERS 








FACILITIES BROCHURE 
describing Admiral plants, 
equipment and experience 
sent on request 


ENGINEERS: The wide scope of work in progress 
at Admiral creates challenging opportunities in 
the field of your choice. Write Director of 
Engineering and Research, Admiral Corporation, 
Chicago 47, ill. 
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Six 
vital steps 
to help 


strengthen 


national 
defense 


Here are six important steps. Burroughs is per- 
forming all of them. They are vital in making 
our national defenses stronger. 


These steps are the complete cycle of defense 
work. With the extensive and complete facilities 
at our command, and by working in close co- 
operation with the Armed Forces, Burroughs is 
making many important defense contributions. 
These are in the fields of instrumentation, 
control systems, communications, magnetic and 
electronic components and electronic computers. 
Address inquiries to Burroughs Corporation, 
Detroit 32, Michigan, 








Burroughs 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE, 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Electronic Instruments Division, Philadelphia, Pa. 
Haydu Brothers of New Jersey, Plainfield, New Jersey 
Control instrument Company, Brooklyn, New York 

Burroughs Research Center, Paoli, Pa. 
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OF THE MOST PRECISE EQUIPMENT 


Spur, bevel, spiral, hypoid, 
gears... anti-backlash gears . . . differentials 
gear trains . Atlas “‘pre 
cisioneers’’ them all to the most exacting specifi 
cations of electro-mechanical equipment. 

Fine gears of all types and the modern equip 
ment to make them are just one phase of the corm 
plete facilities of Atlas. Whether your product is a 
specialized part for electronic equipment or a com 
plete electro-mechanical assembly Atlas will engi 
neer precision assemblies and components to your 


. complete computers, 


requirements. 


zerol, helical, worm 


Atlas design, production and methods engineers, 
toolmakers and skilled mechanics work right along 
with you on a job basis. Every modern cost- 
cutting tool and technique is at your service 
plus quality control, functional testing and modern 
electronic recording gear checking equipment. 

From idea stage to production efficiency Atlas 
“creative engineering’ can help you get your 
product underway quicker and at lower costs. 
Write today for booklet ‘“Precisioneering Electro 
Mechanical Equipment.”’ Atlas Precision Prod- 
ucts Co., Philadelphia 24, Pa., (Division of Pru- 
dential Industries). 
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HECO is easy to work with. 


The remarkable accomplishments in 

the ordnance production field are classic 
examples of the benefits to be derived 

by using the creative abilities, the accumulated 
know-how, the engineering talent and 
above all the teamwork of HECO personnel. 
As a member of the team serving the 
Armed Forces for Rockets, Shells and Fuses, 
the name HECO has come to mean 

Highest Quality, Delivery as Promised 

and Fair Price. 


Write for a free brochure describing our 
plant and its facilities. 


HECKETHORN MANUFACTURING & SUPPLY CO., LITTLETON, COLORADO 
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20 mm. booster charges 

are automatically loaded 

and assembled by the 

Stokes machine shown at 

left. Other Stokes equip- 

ment assembles these 
charges into complete components, 
as shown in phantom above 


NEW Stokes ordnance machine triples fuze production 


Completely automatic loading unit 
eliminates all manual operations 


for greater safety, increased economy 


In setting up its 20 mm. fuze production line, one of 
the country’s largest arsenals had two requirements: 
(1) the highest possible degree of automatic opera- 
tion and, (2) maximum safety. Stckes engineers ful 
filled both objectives with a new multi-unit machine 
that automatically performs every operation and in- 
spection, from feeding empty booster cups to assembly 


of complete fuze components. 


In the production of booster charges a completely 


automatic machine performs 16 operations with 8 


safety checks and inspections. The first element loads, 
seals and crimps the cups in two stages; the second 
assembles the cups and holders into a finished booster 
charge. Two stations are reserved for possible changes 
in part design, affording complete flexibility of pro- 
duction. Booster charges are produced by this ma- 
chine at more than three times the rate of previous 
semi-automatic equipment. Finished charges are fed 
to three other Stokes machines, which automatically 


assemble them into complete components 


The high degree of automatic operation achieved in 
this equipment is typical of Stokes’ skill in the design 
of automatic production machinery. We wili be glad 
to apply our experience in this field to your problems 


whether in ordnance or other production processes, 


F. J]. Sroxes Macuine Company, PHILADELPHIA 20, PA 


OFFICES IN PRINCIPAL CITIES, REPRESENTATIVES THROUGHOUT THE WORLD 


STOKES 
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The Kinney HQAC Main Cargo Pump for handling 
petroleum products, sea water ballast, molasses, etc. 


Transporting...Even Moving Liquids a Few Feet...Calls for 


PUMPS 


All of these jobs: drawing a glass of for deep well, sump, irrigation, fire 


DUDCO DIVISION 


Herel Park, Mich. water... 


Duel-Vane Hydraulic Pumps, 3 
te 120 gpm; Fivid Motors, 7 te 
140 hp; 2000 psi operation. Pis- 
ton-Type Pumps for 5000 psi. 


HYDRECO DIVISION 


Cleveland, Ohio 
Gear-Type Hydraulic Pumps, 3 
te 120 gpm; Fivid Motors, 3 to 
52 hp; Cylinders; Control and 
Auxiliary Valves; 1500 psi. 


WATERTOWN DIVISION 


Watertown, N. Y. 
Railroad air brake valves for 
freight and gowonnee equip- 
ment, STRATOPOWER Hydrav- 
lic Pumps for Aircraft, to 3000 
psi. 


KINNEY MANUFACTURING DIVISION 


Boston, Mass. 
Rotating Plunger and Heliquad 
Liquid Hendling Pumps, te 
3000 gpm. Vacuum Pumps, 0.2 
micron, evacvate 1800 cfm. 


AURORA PUMP DIVISION 


Avrora, Il. 
Liquid Handling Pumps, Cen- 
trifugels and well Tur- 
bines, 7000 gpm, 500 ft. heads. 
Turbine-type, 150 gpm, 600 ft. 
heads. Condensate Return 
Units. 


transferring a tanker load 
of crude oil . . . transporting a carload 
of glucose or molasses . . . racking off 
barrels of beer...injecting metered ad 
ditives into beauty lotions or chemical 
compounds... all have one thing in 
common. YOU MUST HAVE A PUMP 
TO DO THEM ECONOMICALLY. 


Divisions of The New York Air Brake 
Company provide the Pumps to per 
form these and thousands of other 
functions. From alcohol or gasoline to 
heavy waxes, tars, and asphalt, there 
is a pump bearing the NY trademark 
to which you can confidently turn for 
a solution to your problem. It is no 
empty claim that “if it will flow 
through a pipe, these pumps will pump 
it.” 


The AURORA PUMP Division offers 
Centrifugal and Turbine-type Pumps 


fighting, boiler feed, condensate re 
turn and household use. KINNEY Mig 
Division produces the famous KINNEY 
Rotating Plunger and Heliquad Gear 
Pumps that handle all sorts of difficult 
liquids and semi-solids 


And, too, there are the high pressure 
Hydraulic Pumps of the DUDCO, 
HYDRECO and WATERTOWN Divi 
sions which furnish pressures to 5000 
psi to develop Fluid Power for aircratt, 
machine tools, mobile and other in 
dustrial equipment. These Divisions 
also provide Hydraulic Motors, Valves 
and Cylinders to develop complete 
hydraulic circuits. Finally, to com 
plete the pump story, there are 
KINNEY High Vacuum Pumps for the 
dependable evacuation of air or gases 
in electrical, electronic, vacuum dis 
tillation, refining, and processing in 
dustries 


The New York Air Brake Company offers many new devel 
opments and advanced performance in pumping equipment 
Bring your file of catalog data up to date write today 


THE NEW YORK AIR BRAKE COMPANY 
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230 PARK AVENUE * NEW YORK 17, WN. Y. 


IMTERMATIONAL SALES OFFICE, 90 WEST ST. .NEW YORK 6, HY. 











Guide words 
for today— 







“| saw the Communist pattern of stealth, 
treachery and lying when I sat across 
the conference table from the Soviets 
in Vienna, London and Moscow. 


“I saw it in Korea. 


“It is present wherever the Communists 
and the free people of the world mee. 


“The Communisis respect one thing, and 
one thing only, and that is force 
and determination.” 
















-~GENERAL MARK 









Again and again, General Clark has seen the Russia. These shattered pledges stand as 












Communists use diplomacy as a weapon— monumental evidence to the free world that 
to tie the hands of the free world while they the Communist keeps his vows only while 
pursue their goal of world domination. it is expedient to do so. 





Twenty-two years of United States-Soviet 


talks have produced 52 agreements. 50 of 
these solemn pledges have been broken by 7 --N 








BUSINESS 
President 
: GOVERNMENT 





3 The G RAY srernvsociuring Company, Hartford 1, Conn. 


Audograph and PhonAudograph “Pushbutton Dictation” Equipment 
and Gray Research & Development Co., Inc., Specialists in Video, Audio and Electro-mechanical Devices 
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Bundy-engineered design gives customer 
better function with lower part cost 


Here's another example showing 
how expert Bundy engineers can 
help with your design problem 


Product designers the world over 
bring their tubing problems to 
Bundy. Here’s why: Bundy is a 
prime source for sound information 
and ideas—not only on gasoline 
vent tubes, but on any other tubing 
application. 


Shown at right is an example of 
the help you get when you present 
your tubing problems to Bundy. 
When you call on Bundy’s staff of 
engineers at the design stage of your 
product, you can be sure we'll come 
up with a practical, workable solu- 
tion to your problem. 


Get to know the quality of Bundy- 
weld Tubing. Bundyweld is the only 
tubing that is double-walled from a 
single metal strip, copper-bonded 
throughout 360° of wall contact. It 
is strong, lightweight; has high ten- 
sile and fatigue strength. It is leak- 
proof, and has high thermal conduc- 
tivity. The standard of the refriger- 


ation industry, Bundyweld is used Problem: Customer submitted Solution: Improved design sug- 


in 95% of today’s cars, in an average 
of 20 applications each! 

The assistance we have given 
others, we can give you. Call, wire, 
or write Bundy, today! 


BUNDY TUBING COMPANY 


specification for vent tube, as 
shown above, for use inside gaso- 
line filler tube. Problem was to 
remove the possibility of gasoline 
entering two side vents as gas 
tank was filled. The Bundy engi- 
neers showed customer the way to 
big fabrication savings. 


gested by Bundy engineers com 
pletely protects vent from gasoline 
entry by baffle deflection. More 
over, this part requires just two 
simple operations: one to flatten 
end and pierce tube simultane- 
ously, the other to put a double 
bend in flattened end. 


DETROIT 14, MICHIGAN 


es ne ie OM a ll ee 


4 Boh 


Bundyweld starts as a continuously rolled 
single strip of copper- twice around laterally 
cooted steel. Then it's into a tube of uniform 

thickness, and passed 


BUNDYWELD 
TUBING 


NOTE the exclusive Bundy- 
DOUBLE-WALLED FROM A SINGLE STRIP 


developed beveled edges, 
which afford a smoother 
Bundyweid, double joint, absence of bead, 
dM =<, oauee and less chonce for any 
contact leakage. 


a oi. as 


through a furnece 
Copper cooting fuses 
with steel. Result 
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ET POWER and the BELL 2 


The rocket engine that powers the new Bell 
X-2 is one more example of the advanced 
design concepts that have earned for Curtiss- 
Wright its leadership in the aircraft industry. 


Exploring the problems of the “heat barrier” 


.. . Where windshields melt and ordinary air- 
craft metals disintegrate . . . the X-2 employs 
a thrust equal to the power that drives a Navy 


cruiser at high speeds. Searing through the 
THERMAL sonic barrier (yesterday’s problem) and far 
Mv BARRIER beyond, it will gather data vital to America’s 
future in the air. Its pilot will be able to throt- 
tle the engine up and down, for faster or 
slower speeds, and start or stop it... at will. 
He will select from a wide range of throttle 
positions ... proportioning his fuel and con- 
trolling rocket thrust... another Curtiss- 
Wright first that makes rocket power practi- 
cal for tactical aircraft. 


Other advanced propulsion systems 
developed by Curtiss-Wright are pow- 
ering leading airlines to new records 
as they go in service on latest re-equip- 
ment programs ... are providing our 
air forces, and those of our allied na- 
tions, with long-awaited bonus power 
for today’s spectacular developmental 
as well as operational aircraft. And 
there is more ... much more .. . to 
come from Curtiss-Wright. 


YOUNG MEN! JOIN THE U.S. AIR FORCE 


SONIC SS 


BARRIER 


Investigate Career Opportunities 
At Your Nearest Recruiting Office 


PROP ~ Divistown 


CURTISS-WRIGHT —« 


Si) Ath @ Bente ere Cen aa 
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Before you decide who's going to build it... 


You’re wise to get 


a bid from BLISS 


The reasons are quickly summed up: flexible civilian. Whether you want a few hundred-ton 
manufacturing facilities backed by long ex- units or many thousands of small parts weigh- 
perience and a record of successful perform- ing a few pounds each, be sure to check with 
ance on past contracts, both government and Bliss before you buy. 


BLISS offers you. . . the experience gained in the production of equipment like 


@ aircraft carrier catapults ¢@ 20 mm machine guns @ gun mounts ¢ ammunition 
machinery e@ torpedoes e shells e@ tank cupolas 


plus facilities that include ¢ 11 U.S. plants—two million square feet of floor space and, at 
present day values, about a $44,000,000-inventory of metalworking tools ¢ Four foundries pouring 
steel, iron and Meehanite castings, including the largest and heaviest types e Two welding depart- 
ments with equipment to cut out, weld, preheat and anneal weldments weighing hundreds of tons, 


E. W. BLISS COMPANY, General Offices: Canton, Ohio 


S ( . CATAPULTS © ARRESTING GEAR « MACHINE GUNS 


NAVAL GUN MOUNTS © SPECIAL MACHINERY 


— 


SINCE 1857 x ee toab-e 7 to ae ies d 


Plants at: Canton, Cleveland, Salem and Toledo, Ohio; Detroit and Hastings, Michigan; San Jose, California; Midland and 
Pittsburgh, Pennsylvania; E. W. Bliss (England) Lid., Derby; E. W. Bliss Co. (Paris), France 
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SERVICE 


Across the country, CECO’s field service engineers are quickly available to assist our 
customers with expert application engineering and supply on-the-spot information. Acting 
as liaison between our West Hartford plant and aircraft and engine manufacturers every- 
where, these specialists also bring important information from the field to our design and 
production departments that helps us anticipate and better meet the fast-changing needs 


of the aviation industry. 
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FOR A MORE COMPREHENSIVE PICTURE 


of all the Chandler-Evans Pumps, Fuel Controls, and Accessories, send 
for your copy of the CECO Circular, “Engineered For The High And The 
Mighty .. .” or simply write outlining your fuel control problems. Our 
engineers will be glad to work with you to help build new standards of 
performance into your next design project. 
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Hand If to CHANDLER-EVANS... 
Vig TOG 


DUAL FUEL 


GEGO) MANUFACTURES 
COMPLETE FUEL PUMPING AND 
CONTROL SYSTEMS... 


Pumps, Main Controls, Afterburner Controls, and Accessories . . . all engi- 
neered to work together as a perfectly coordinated team! 





CECO’s fully integrated facilities are available to carry your project through 
from concept to finished product. Included are: CREATIVE ENGINEERING 

with the talent, knowledge and experience to develop newer, finer designs; 
MANUFACTURING with the ability to produce components with the 
extreme accuracy essential to high performance levels; TESTING more- 
than-adequate facilities for fact-finding research and rigid final inspection 
These are some of the reasons why .. . wherever progress in the air demands 
finer, more advanced fuel pumps and controls you'll find a better answer 
when you hand your problems to Chandler-Evans. 


MAIN CONTROL 


AFTERBURNER CONTROL 


CHANDLER-EVANS 


WEST HARTFORD 1, CONN., U.S.A. 


PIONEER PRODUCERS OF 


© AFTERBURNER CONTROLS * PUMPS © SERVOMI 
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for greater 
progress on wheels 


Now, as in 1908, America steps out 
in high-spirited pride on wheels by 
Kelsey-Hayes. Behind their 
striking beauty and stalwart 
performance is the accumulated 
knowledge and skills of 46 years 
of superior wheel-crafting. 


We are proud of the continuing 
contribution made through the years to 
the motoring safety and dependability 
of the cars that roll on wheels by the 
Kelsey-Hayes Wheel Co., Detroit 32, Mich. 


KELSEY€ HAYES 


World’s Largest Producer of Automotive Wheels 


Wheels, Brakes, Brake Drums, Special Parts for all Industry 
9 Plants Detroit and Jackson, Mich McKeesport, Pa. 

.. Los Angeles Windsor, Ont., Canada... Daven- 
port, lo. (French & Hecht Farm implement and Wheel Div.) 
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Just as in colonial days did superb craftsmanship make the signature 
"Paul Revere” the symbol of quality, so in present day industry 


has its quality-control made the name Rheem the symbol of reliability. 


You can rely on Rheem for the highest quality products. ..products 
evolved from research through engineering to finished product with a 


proved record of low per-unit cost and on-time completion schedules. 


Rheem's integrated Government Products facilities are presently in 


quality development and production on air frames, missile and jet-engine 


components, airborne ordnance, electronics and ordnance materiel. 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company * GOVERNMENT PRODUCTS DIVISION 
DOWNEY, CALIF. ¢ SAN PABLO, CALIF. © WASHINGTON, D.C. * PHILADELPHIA, PA. © BURLINGTON, N. J. 
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Some symbols 


Quarantee 


performance . 


Each of these insignia represents a unit 

world-famous for the most vital of military virtues 
dependability. Military reputations are not easily 

won, and that is why the Olin Mathieson Chemical 
Corporation is so proud that its products, brands 

and branches have been on permanent duty with our 
Armed Forces since the days of the Sharps rifle 

The complexities of national security and of the materials 
for defense have increased enormously since 

those days, but the basic requirement of dependability 
remains constant. Any of the insignia below can be 
called to duty today, with the knowledge and confidence 
that the varied products they represent have served 

the Armed Forces with distinction. 


OLIN MATHIESON CHEMICAL 
CORPORATION 


Olin cellophane ond polyethylene packaging films, industrial explosives, 

electrical products * Mathieson industrial and agricultural chemicols 

Squibb pharmaceuticals * Winchester sporting firearms * Lentheric toiletries 
Western ond Winchester sporting ammunition * Western Brass nonferrous alloys 
ond fabricated metal ports * Super Pyro and U.S.1. Permanent anti freezes 
Powell insecticides * Ecusta fine specialty papers * Ramset powder-octuated 
fastening tools * Frost Golden Pine and hardwood lumber 





ahem Kell 
seeking 
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. .. @ dependable supplier of castings 


... machine parts ... subassemblies 
or manufacturer of complete machines? 


Manufacturer of printing presses for 150 
years, of heavy ordnance and components 
since 1847—during the last fifteen years HOE 
has cooperated with thirty-odd leading manu- 
facturers by making castings, machine parts, 
subassemblies and many complete machines. 


Do you need precision 
castings ? 


If you require tolerances of 
+ 0005“ in heavy machinery 


ls assembly capacity 
important to you ? 


Inquiries are solicited and a Hoe representative will be 
glad to call and furnish whatever detailed information you 
may desire. Either write or telephone to Contract Manu- 
facturing Division, R. HOE & CO. INC., 910 East 138th 
Street, New York 54, N. Y. Telephone: CYpress 2-2400. 
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HOE is equipped to handle similar work for 
you — and during the next two years HOEF’s 


facilities will be augmented by a further 
investment of $1,200,000 in additional 
machine tools. 


The HOE foundry — with a capacity of sixty 
tons a day and a skilled staff of engineers and 
metallurgists — can furnish any desired grade 
of gray iron, semisteel or alloyed castings—rang- 
ing from a few pounds to fifteen tons in size. 


In the fully equipped HOE machine shops 

with all tools and facilities required by mod- 
ern shop practice — every machine is operated 
by a machinist, accustomed to working to toler- 


ances of 0005” in making heavy machinery. 


HOE assembly space is ample for the erection of 
the largest machines — giant newspaper presses 
being completely assembled at the HOE plant. 


HOE 

















"We descried a herd of buffalo about two miles distant, 
scattered apart and quietly grazing near a small strip ol 
trees and bushes. Taking a wide circuit, we moved slowly 
and cautiously ... then galloping along parallel, [ single d 
out a buffalo and by a fortunate shot brought it down on the 
spot” so wrote author Washington Irving of a hunting 


trip out West. 


Yes, the hand that immortalized Rip Van Winkle and 
Ichabod Crane felt right at home around a rifle stock. When- 
ever Irving looked for relaxation, we're told he would take 
his gun and track the forests of Sleepy Hollow for fox, 
pheasant, duck or deer. Sometimes he made a kill-—some- 
times he didn’t. But losing a quarry never spoiled his day. 
Hunting thrills and the he althy outdoors gave him a new 
outlook . . . brought him pleasure and sent him home 


refreshed. 


Since pre-Revolutionary days, Americans have answered 


Sf inting-ss the Man 


from Sleepy Hollow PR 


























the call of hunting and the outdoor life. It’s a sport that 
challe nges wits, retle xcs, Slamina and skill. Equally Hn pore 
tant, hunting builds self-reliance and endurance, helping 


to keep our nation strong. 


Today. the great Am rican tradition of hunting can be 
perpetuated only by thoughtful preservation of wildlife. 
Phroughout the country hunting associations are cooper it- 
ing with public agen ies to promote proper conservation, 
Do yout part in preserving this heritage—join o1 support 
one of these groups now FE. 1. du Pont de Nemours & Co. 


(Inc.), Explosives Department, Wilmington 98, Delaware. 


GET YOUR FREE BOOKLET on how to start a 


rifle club... win Ranger Shooting Emblems. Sports- 


men’s Service Bureau, Department D-2, Sporting 
Ainge Arms and Ammunition Institute, 250 E. 43rd ot., 


SA New York 17, N. Y. 


DU PONT SPORTING POWDERS 


S£6.u.5. pat OFF 


WORLD-FAMOUS SINCE 1802 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Reeves Command Guidance Systems 
REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
215 East Gist St., New York 26, N.Y. 
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Pratt «. WHITNEY 


Compt, Siguite 


TECHNICAL 
SERVICE 


dias Uvalde 


lad 
J Ueoeoe 


Pratt & Whitney Branch Offices are strategically located 
in principal manufacturing areas throughout the country; 
there’s one conveniently near you . . . if not right in your 
own city, it’s at least as near as the phone on your desk 
and within quick shipping distance. The P & W Branch 
Office in your area makes it a point to become familiar 
with your needs and to carry comprehensive stocks of the 
Pratt & Whitney Cutting Tools and Gages you call for. 
You are saved time, expense and trouble of maintaining 
large inventories in your stock rooms. Where desired, 
deliveries can be geared to your production schedules. 


_—. 








The Pratt & Whitney Representative who calls on you is 
a factory-trained specialist fully experienced in everyday 
manufacturing problems. Here is a man who talks your 
language. In direct contact with the Pratt & Whitney 
Plant, he places a wealth of practical engineering in- 
formation at your disposal. This P & W Specialist is 
thoroughly qualified to recommend the right equipment 
exactly suited to your specific needs from the complete 
P & W lines of Machine Tools, Cutting Tools and Gages. 
Why settle for less, when straight-line, factory-direct skill 
and knowledge is yours for the asking? 
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215 East Gist St., New York 26, N.Y. 


“MACHINE TOOLS 


Manufacturing a complete line of Machine Tools, Cutting Tools and Gages, 2» 

Pratt & Whitney possesses a unique combined experience and an unmatched =) 

ability to correlate all the varied and vitally interrelated problems of modern Vr FOR 
manufacturing. This position of superiority is manifested in the significant advances . 
and improvements in Pratt & Whitney products . . . and in P & W’s ability to serve 

you better all ways! 


CUTTING TOOLS GAGE S§ 


LF \\ mt CO 
vol | W\ Y se $% 


BRANCH OFFICES AND STOCK BIRMINGHAM* 
BOSTON + CHICAGO + CINCINNATI * CLEVELAND 


mM Leo 


HOUSTON Tri-Tex achine and Teol 
LOS ANGELES * NEW YORK + PHILADELPHIA 


PITTSBURGH + ROCHESTER + SAN FRANCISCO 
WEST HARTFORD 1, CONNECTICUT, U.S.A. ST. LOUIS * EXPORT DEPT., WEST HARTFORD 


7 Ce SY po egy 


MACHINE TOOLS © CUTTING TOOLS 


*Office only 











Test vehicle, containing advanced G-E development 
recket engine, is swung inte pit af U.S. Army's 
Malta Test Station, N. Y. Complete instrumentation 


at pit's contro! building will recerd hundreds of 
facts in less then @ minute. G-E rocket engine de- 
signers have on extensive background in the direct 
application of engines to complete missile systems. 
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ROCKET ENGINE PROGRESS AT GENERAL ELECTRIC 





=~ Weight Cut More Than 50% In 


, 


y, 


General Electric 


Ni 2 NEW G-E Rocket Thrust Chamber 


has tested an advanced rocket Advanced Facilities Speed New Rocket Engine 


thrust chamber which weighs 50% less per pound Development 

of thrust than previous chambers of similar de Today. General Electric is able to undertake a 
sign. This marks another step in General Electric's wide variety of rocket engine development work 
continuing progress in developing better engines The Company's rocket team, as an integral part 
for the aviation industry. The significant weight of the Aircraft Gas Turbine Development De 


reduction 


performance and reliability characteristics typical vanced privately-owned aircraft engine devek 


of G-E engines. 


General Electric has been cutting rocket engine 


was achieved without compromising partment, has access to the nation’s most ad 


| 
p 
ment facilities, as well as support from other G-E 


labs. 


weight ever since G-E engineers ran the first U.S These facilities spell more and faster development 


tests on German 


V-2 engines in 1947. For 


ex progress for rocket engine programs and they 


ample, the use of lighter materials and the transfer underline G.E.’s increased capability for develop 
of start-up components from missile to ground are ing a wide range of rocket systems, subassem 
two weight reduction methods G.E. has pioneered. blies and components. To find out how General 
Experiments with new materials and new means Electric can meet your specific rocket engine 
of fabrication promise even more improvements needs, contact a G-E Aircraft Specialist through 


on future engines. 


your nearest G-E Apparatus Sales Office. 234 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


ADVANCED ROCKET ENGINE DEVELOPMENT ACTIVITIES AT 


OVER EIGHT YEARS’ EXPERI. 
ENCE PER MAN is the record 
of G-E rocket engineers. This 
experience is now paying off 
in advanced powerplant designs 
under development. 


- 
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| 
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STRONGER, LIGHTER ALLOYS being 
developed ot G.E. will give rocket 
engines greater reliability, higher per- 
formance. A technician at the Com- 
pany's Materials Laboratory checks a 
new alloy for tensile strength. 


4 

: G-E Facilities Available 
to Support Rocket 
Engine Programs: 


© Component Development 


Laboratory 
AL 


>= 
w . . 


“4 

' e General Engineering Lab- 
PREDICTING ADVANCED G-E ENGINE oratory 
PERFORMANCE with electronic com- 
puter cuts development time, enables 7 Combustion Laboratory 
G-E engineers to ascertain optimum @ Metals and Ceramics Lab- 
design characteristics of engines still 
on the drawing board. oratory 


@ Materials Laboratory 


@ Research Laboratory 




















ATOMIC ENERGY 









FULL-SCALE POWER PLANT 


The United State first full-scale nu 








clear power plant for the generation of 





electricity will be fueled by 12 tons of 





natural uranium in the form of a “blan 





ket” that surrounds some 115 pounds of 





highly enriched 






uraniun eed These 





detail about the reactor core ere re 





ealed at the International Conference on 






the Peaceful Uses of Atomic Energy, Ge 


urized water reactor power plant 







” located 


— 





Va., near Pittsburgh. were disclosed in a 


EXECUTIVE PLANES technica iper coauthored by representa 


tives of the Westinghouse Electric Cor 






orate Duquesne Light Company, and 





{ ited States Atomic | nergy Com 







Che revolutionary power plant is part 






t the I program to develop indus 





trial nuclear power The plant will con 





tain a 100,000-kilowatt turbine gener 





itor which will begin to deliver at least 





60,000 kilowatts of electricity to homes 

"The era of jet-powered business air- and industry in the Pittsburgh area i 
craft . . . undoubtedly is just over the 
horizon.” . . . This is the conclusion® . 
CONTINENTAL === reached by Herb Fisher, Chief, Aviation  \ "Ussing ail building the 
J69 Development Division, The Port of New build the clectric-generating portion of 

York Authority, after flying the MS 760 the plant and will operate the entire plant 







tinghouse, under contract to th 


L-235 that is fissioned. The amount of 


fuel system. 


plutonmun ncrease during the lifetime 










+ twin jet executive transport which Beech ifter its completior 
Compact, easily serviced. © Aircraft Corp. has been demonstrating in Most diy power from the reactor vill 
920 Ibs. thrust. Single- : America this summer. U. S. version of the pea aps , . wage . peed ae z 
stage centrifugal com- » ship will be powered by Continental J69, a ena the splitting f° high-speed 
pressor, single annular @ raising the service ceiling to 35,500 feet neutrot f normally nonfissionable ura 
combustor, single-stage © |§ and maximum speed to 410 mph. ... This nium 238 
turbine; hollow-shaft fuel © pioneer twin jet transport marks an im- \ substantial fraction of the power will 

4 ° P P P come from splitting atoms of plutonium 

introduction provides ex- portant addition to the list of applications my = rh acne “- re o : eet 
cellent atomization andis for which the J69 is admirably suited in 238. At the start of the reactor’s operatios 
non-clogging—eliminates @ Performance characteristics, and design. spproximately eight-tenths of a plutoniun 
need of high-pressure © The engine is now in production at C. A. E. stom will be formed for each atom of 

. 

e 


. ot the reactor 
It was reported that the new reactor 


will have twenty-four control rods 


*See Executive Pilot's Report: 
MS 760", Skyways, Avgusl 
1955, P. 12. 


mace 
of hafnium metal which was selected be 


cause it readily absorbs neutrons and thus 





can retard the atom-splitting, heat-pro 
ducing process 

The vessel which will hold the reactor 
will have an over-all height of thirty-three 
~. vig gn $F a feet. It will be cylindrical im shape and 
¥ RS fu See | 


will have an inside diameter of about nine 


CONTINENTAL AVIATION & ENGINEERING CORPORATION oe oe See ee ae eee eae ee 


thick und v1 be made of carbon steel 





7 - > : 7 J 
Via? 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 


plates and forgings with a '4-inch stain 


less-steel cladding. Total estimated weight 
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. 5 e@ N-A-X HIGH-TENSILE 
@ N-A-X ARMORPLATE 


@ N-A-X 9100 SERIES 
ALLOY STEELS 





For National Defense Equipment 


-.. Meet necessary rigid standards 


... Conserve critical alloys 


N-A-X ALLOY STEELS in national defense 
equipment serve a dual purpose. First, 
they readily meet the rigid standards 
so necessary in this type of equipment. 
Second, while performing capably, 
these alloy steels do contribute greatly 
to our national economy through con- 
servation of critical alloying elements 


N-A-X ALLOY STEELS are produced -by 
Great Lakes Steel Corporation— long 
recognized specialists in flat-rolled 
steel products. 

The Marine Corps’ new LVTP 


is another example of an appli 
cation Of N-A-X ALLOY STEELS 





N-A-X Alley Division 


poem Ge lg can comer GREAT LAKES STEEL CORPORATION ‘ 7? 


Division, Borg-Warner Corporation 


Design Agent and Builder of Lvl Ecorse, Detroit 79, Mich. . A Uait of 


NATIONAL STEEL hg (Onn 
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© 300 G'S: 


With Hycon's new “Vari-G" Centri- 
fuge, you can test ordnance fuses, 
electronic components, flight instru- 
ments, and control units... subject 
them to service operating conditions, 
meeting virtually all demand curves, 
without actual firing or launching. 
Easily changed programming cams 
simulate any acceleration-time func- 
tion, and accelerations as high as 300 
G's can be produced on two one lb. 
test specimens, in 150 milliseconds or 
less. Specimens up to 10 Ibs. and 
reaching accelerations of 100 G's can 
also be tested. A complete packaged 
system, ready-to-run, the ‘'Vari-G"’ 
has its own control unit, power supply 
and recorder ...plus accuracy, safety 
features and operating simplicity 
never before offered in a standard, 
commercial unit. 











TYPICAL SPECIFICATIONS* 


RATE OF CHANGE... 0 to 300 G's in 
150 milliseconds (max.) 


ACCURACY. ..5% duplication of 
nominal demand curve 
as determined by pro- 

gremming cam 


REPEATABILITY ...2.5% of actual 
demand curve 


WEIGHT, o- LIMITS .. . tests two 
ib. units simultane- 
se test units up to 
10 nds, 100 G's, and 
125 cubic inches or 
smaller 


CONNECTIONS ... 18 slip rings for 
input or output 
POWER REQUIREMENT... 110 v, 60 
Sreres, single phéee, 
va 


220 v, 60 cycles, three 
phase, 6.6 kva 


* Special performance character- 
istics lo order. 


Mfg. Company 
2961 E. COLORADO BLVD., PASADENA, CALIF. 
‘where accuracy counts"’ 


WRITE TODAY FOR COMPLETE DESCRIPTION, 
SPECIFICATIONS, AND DELIVERY DATE. 


Atomic Energy 





of the reactor vessel will be about 500,000 
pounds 

The enriched uranium fuel will be 
made in the form of plates clad with a 
zirconium alloy. The natural uranium will 
be made into a cohesive mass and place: 
in zirconium-alloy tubing 

The flow of extremely pure wate: 
which serves both as moderator and cool 
ant, will be 45,000 gallons a minute for 
3 main coolant loops. Though 4 loops will 
be installed, only 3 will be required to 
produce the 60,000-kilowatt minimum de 
sign power. The water will be under 2,000 
pounds’ pressure per square inch with an 
average temperature of about 525 degrees 
Fahrenheit 

The entire nuclear portion of the power 
plant will be housed in four steel con 
tainers which, in turn, are in concrete 
compartments partially below ground sur 
face. The turbine generator will operate 
at 1,800 revolutions a minute, and the 
steam conditions at full load will be 545 


p.s.i. without superheat 


DATA DECLASSIFIED 


All technical information on currently 
used extraction processes for recovering 
uranium from uranium-bearing materials 
to produce unrefined uranium concentrates 
has heen declassified 

The AEC has determined that the in 
formation no longer has security sensi 
tivity and that its declassification would 
benefit the Commission's raw-materials 
program by encouraging private enter 
prise to participate in the program and 
to develop cheaper and more efficient 
methods of processing uranium ores 

The declassification action does not in 
clude information relating to the refine 
ment of uranium concentrates into highly 
purified forms, nor does it include tech 
nical information on any new and im 
portant extraction processes which may 


be developed 


NEW POWER REACTORS 

Projects proposed by the Detroit Edi 
son Company and Associates and by the 
Nuclear Power Group led by Common 
wealth Edison Company of Chicago have 
been determined by the Atomic Energy 
Commission to give promise of signifi 
cantly advancing power-reactor technol 
ogy and providing an acceptable basis 
for negotiation under the Power Demon 
stration Reactor Program. Accordingly 
the Commission has authorized negotia 
tions with the two groups 

Detroit Edison and Associates os 
pose construction and operation of ; 
breeder reactor plant with 100,000 kilo 
watts of capacity to be completed in late 
1959. The plant is to be located within 
the Detroit Edison Company’s service 


area 


The Nuclear Power Group's proposal 


ORDNANCE 











Mite 2 Re. 


.. Cline builds aircraft controls, too 


Cline Electric is proud of the part it plays in 







PF | 





| 
this country’s growing armed might! Whether 






its Cline precision built 20mm gun 








or voltage regulator or other clectrical 
apparatus for aircralt ou can depend 
upon Cline quality in quantity. As a prime o1 






subcontrac tor, Cline Llectri produce 





only the best! 





Die oe) 







LDING PRECISION INTO TARGET ZERO 





ENLIST IN THE U.S. AIR FORCE WIN YOUR WINGS 








































viewed from any Angle... 





This HEAVY DUTY UNIT PACK 


CLEVELAND CONTAINER 








has definite advantages in both 
military and domestic uses. 






As shown here, the product packaged is a 10” diameter synthetic 
rubber diaphragm or bladder used in aircraft hydraulic accumu- 
lators. The pack is designed to eliminate distortion. 







Vickers Incorporated, leader in hydraulic products, has found that 
with the use of this type of Cleveland Container a labor saving 
was effected of 85% and packaging production increased more 
than 400%. 


Consult our nearest plant for similar advantages in using Heavy 
Duty Unit Pack Containers. 


Why pay more? For Good Quality . . . call CLEVELAND! 
THE 


SALES OFFICES, 
ANO NEW YORK CITY 
SALES OFPICES: WASHINGTON, D. C. 











“nen COMPANY ® wast uasrrono, 
CHICAGO CONN 


mamrws ~—_ 6201 BARBERTON AVE., CLEVELAND 2, OHIO 


LOS ANGELES 

PLYMOUTH, WIS. « ALL-FIBRE CANS + COMBINATION METAL 
JAMESBURG, NJ AND PAPER CANS + SPIRALLY WOUND 
OGOENSBURG NY TUBES AND CORES FOR ALL PURPOSES 


CLEVELAND CONTAINER CANADA, LTD 


Plants & Sales Offices: Sales Office: 
TORONTO AND PRESCOTT, ONT. MONTREAL 
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which needs only 





to satisfy requirements 
applicable to AEC licenses in order for 
the project to proceed, is for a boiling 
water reactor plant of 180,000 kilowatt 
capacity to be completed in 1960. The 
planned location is at the junction of the 
Kankakee and Des Plaines Rivers about 
forty-four miles southwest of Chicago 

The Consumers Public Power Dis 
trict of Nebraska proposes a sodium 
graphite reactor plant of 75,000 kilowatts 
capacity to be completed in 1958. The lo 
cation is not yet determined 

The Yankee Atomic Electric Power 
Company ts proposing a light-water-mod 
erated and -cooled reactor plant of 100,000 
kilowatts’ capacity to he completed 
1958. The plant would likely be located 
n Massachusetts on the bank of the Deer 
field River in the township of Rowe, near 
the Vermont border 

In addition to the four proposals under 


the Power Demonstration Reactor pro 





gram 
eration an application by the Consolidated 
Edison Company of New York for a li 
cense to construct and operate a pressur 
ized-water thorium-uranium converter re 
actor plant of 140,000 kilowatts’ capacit 
and a proposal by the Rural Coopera 
tive Power Association of Elk River 
Minn., for a reactor plant of 22,000 kilo 
watts’ capacity 

The Consolidated Edison plant, to be 
built on the bank of the Hudson River 
at Indian Point, Buchanan, N. Y., about 
twenty-four miles north of New York 
n 1960 


City, is planned for completion 
The Elk River plant, to be located ad 
jacent to the Mississippi River near Min 


neapolis, is planned for completion about 


} years after start of constructior 


EXPORT CONTROLS 
RELAXED 

The Atomic Energy Commissior 
formally amended its facilities regulations 


to provide for the elimination of existing 


control appli able to components of pr 
duction and utilization facilitic The pri 
cipal effect of this action 1 to remove 
\EC export licensing control with re 
pect to certain electrical, industrial, and 


scientific instruments and equipmer 


useful 1 itormic energy worth 





The items involved in this action 


unnounced by the Department of Com 





merce, are radiation detection and mea 
urement imstruments, mass pectrometet 
ind mass spectrographs, large vacuun 
diffusion pumps, and certain § type of 


electronuclear machines 

The Commission has been informed 
that the Rureau of Foreign Commerce 
| S. Department of Commerce, will cor 
currently institute export licensing con 
trols for most of these items due to their 


potential strategic applications 
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Smpersonic x 
L 


. 


research 


Aircraft ... missiles... now earth-circling satellites. The radius of 
research in the field of supersonic propulsion is 


constantly being lengthened. 


Spearheading an attack on problems of power, speed, and altitude, 

a unique new research group integrates the knowledge, 

experience, and facilities of three outstanding companies. Marquardt 
Aircraft, Olin Mathieson Chemical, and Reaction Motors 

bring together leading authorities in engine design, chemical research 
metallurgy, chemical and explosives production 

Now coordinated through a technical group known as the OMAR 
Committee, chemical and mechanical capabilities are joined for the 


first time to add new impetus to the science of supersonic propulsion 


PROPELLANTS 


Marquardt Aircraft Company Olin Mathieson Chemical Corporation Reaction Motors, Inc. 
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ENGINEERS WANTED 


For top-flight mer 










Lycoming offers 





uwal opportunities to 


explore new scentif 





frontiers that lead to 


outstanding and re 
warding sreers 
Write ? Vice Pres 
dent, Industrial Re 





Lycoming 
harnesses the 
hot breath 

of a new era 


Now, in the lungs of Lycoming's advanced gas turbine 
developed for the Military —the turbine principle 
finds new usefulness, this time for helicopters. Employing 
broad knowledge and bold think ing in aerodynamic 
thermodynamics, and metallurgy, scientists of Aveo 
Lycoming Division have achieved in the T 53 turbine 
important design advantages: dramatic compactn 
before has 800 H. P. been housed in so little space 
in installation and operating characteristics, high eflicrene 
ruggedness, long life, and low production cost Phe ‘I 
deve loped in close cooperation with the | 
U.S. Army Transportation Corps for helicopter 
broadens the benefits of turbine power to fixed 
and many other mobile and stationary applies 
Through advanced turbine as well as impro 
reciprocating engines, better component 

Lycoming translates research into prac 


lor detense, tor peace, 


The turbine era is here. A broad variety 

of future non-military applications 

of gas turbines awaits the ingenuity of industry. 
if your plans are in any way linked 

to power—turbine or reciprocating — now 

is the time to look to Lycoming! 

Write on your letterhead to Lycoming, 

Stratford, Conn. Ask for 1-53 booklet. 


@wCoO DEFENSE AND INDUSTRIAL | PRODUCTS 


Designed, developed, and produced by 





Lycoming Ww 


e@vco advanced development ~ Crestey 


TODAY'S mILiT oe . £S. WITH THEIF TREMENDOUS TECHN 





Make 
LIGHT and COLOR 
Behave 


... 0 contract specifications 


Controlling light to your performance requirements is 
routine with Bausch & Lomb. Standard production 
includes hundreds of different optical elements to 
keep your product designs simple and your costs 

down. And B&L optical competence assures prompt, 
dependable execution of special orders for volume 
manufacture .. . from components to complete 
instruments and equipments. B&L may well prove 

the expediting factor in your present defense 


contract plans. Why not find out right now? 


WRITE, WIRE OR PHONE 


for complete information on BGL optical 
products. Bausch & Lomb Optical Co., *1 {7 
$¢. Paul $t., Rochester 2, New York 


Phone: LOcust 3000 


BAUSCH 6 LOMB \ 
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GEN. EARLE E. PARTRIDGE, U.S.A.F. 


Commander in Chief 


Continental Air Defense Command 





Detense in the Air 


The Masston of the Continental Air Defense Command 
+ 


MIMULTANEOUS and widely di 


versihed air attacks can be di 


rected against any or all of the 


major military and industrial targets 


within the United States at any time 


Communist nations have both a pow 


] 


erful long-range air force and a stock 


pale of weapons of mass destruction 


Potential enemies have the capability of 


unleashing an air attack of tremendous 


proportions ivainst our country 


We do not know whether such an at 


tack will come in our lifetime. If it ts 


contemplated, we do not know the 


hour. Our only certitude ts that if such 


a deadly attack is ever launched against 


national 


resistance with one mighty coordinated 


us, it wall ittempt to destroy 


lar-ranying ind ulteriy te stating 


atonmik 


( YAN we 
A 


iain t such in 


punch 


idequate ly detend ourselves 


l 


innihilating sneak 


ittack’ 


Should uch an attack oc the 


President of the United States would 


immediately assume the offensive and 


instantly order an air armada d 


to the enemy heartland to 


enemy es at their source 


enemy homeland 


jut the destruction of en 


r 


power in hi own territory cos not 


inswer the question of whether we are 


capable of national air detense here at 


home against the initial enemy air as 


sault. If mayor an ities) «are 


devastated will be small consolation 


to know if v 5 Va it all, that severe 


retaliatory damage has also | 


een in 


flicted on enemy targets 


rtormance of the air-detense 


The px 


mission requires the participatios 


many apem ics 
1. The Ai 


organization 


Force provides the basx 
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Gen. Earle Everard Partridge 
newly appointed Commander in 
Chief of the Continental Air De- 
fense Command, whose photo- 
graph appears on the opposite 
page, began his military service 
in World War I, seeing action 
in the Argonne offensive with 
the 79th Division 

Graduating from the l S 
Military Academy in 1924, he 
was commissioned in the Army 
Air Corps. He held various 
posts as instructor, test pilot 
and organizer of new air facili 
ties 

In 1941 he was assigned to 
the Air War Plans Division and 
in the following year was made 
a member of the War Depart- 
ment C,eneral Staff to serve on 
the Joint Strategic Committee 
Joint Chiefs of Staff 

During World War Il he 
with the 12th Bomber 
Fifteenth Air 
Fo: ce, and the Eighth Air Force 
assuming command of the latter 


served 
(Command, the 


at the close of hostilities 
Assigned to the Fifth Air 
Force in Japan in 1948, he took 
the Fifth to Korea in 1951 
(seneral Partridge was com 
manding general of the Air Ke 
search and Development Com- 
mand, and in 1953 hecame 
Chief of Staff, Opera 
tions, at Air Force headquarters 


Deputy 


In 1954 he assumed command 
of the Far East Air Forces at 
lokyo, Japan 

On July 20, 1955, he became 
Commander in Chief of the 
Continental Air Defense Com 
mand and Commander of the 
Air Defense Command 
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What About Our Tanks? 


Lack of sufficient lime and mMONe) for proper researe h and developme nt 


has resulted in a medinm tank with a limited radins of operation and 


other deficrencies that should be remedied in. the puping days of peace 


HERE is no secret about the tact 
that, despite the large merits of 
the Army's present medium tank, 

the M48, something very much better 
adapted to battle conditions in the nu 
clear age is required, The requirement 
is imposed by two circumstances 

1. The M48 itself 


development—the 


was an interim 


Korean war (and 
more especially the thought of what it 
might lead to) made it necessary for 
the Army to provide a new tank in a 
great hurry without a long period tor 
study, design, test, and redesign. This 
meant a “crash” development, with in 
sufficient opportunity for assuring either 
maximum efiiciency or maximum econ 
omy. 

2. Atomic artillery has come into ex 
even to the point where many 


With it 


has come a rad ally changed system ol 


istence, 
regard it as “conventional.” 
battle tactics calling for frequent and 
very rapid movement of troop 
formations in the battle area for 
dispersal, reassembly, redisper 
sal, and swift pursuit, Distances 
to be covered are much greater 
than in the past, which means 
that armor will be more widely used 
and that it must be capable of much 
wider ranging than ever betore. 

The fact is that under more ideal 
conditions ol weapons research ind cle 
velopment than have pre vailed Since 
1945-——and still prevail—the very con 
siderable deficiencies of the M45 would 
lime 


have heen foreseen and averted. 


404 





Mark S. Watson 





Mr. Watson 1s 
military analyst and a member 
of the staff of the Baltimore 
Sun. He is a holder of the 
1945 Pulitzer Prize for inter 


a well-known 


national correspondence and a 
regular contributor to Orp 


NANCI mapazine. 





itself brings new requirements, and all 


weapons eve ntually become obsole scent, 


but patience and foresight when al 


lowed to function can prevent such er 


rors or mustortunes as are due solely 
to haste 
It is the misfortune of the ari ved 


services that ill-timed “economies” be 


tween wars—the very periods which 
offer ideal opportunity for painstaking 
and daring research at moderate cost 


have terribly handicapped our scientific 


research and our technological develop 


"= 


The 


one of the countless 


ment. M45 tank is just 


ctims ol 


economy exercised to excess and 


ed in the 


It would not he 


wrony season 

surprising, 
then, to find just ahead of us 
another interim design for the medium 
tank, so marked is the 


W hic h 


need tor certain 


betterments must not be un 


nece ssarily ce laved. 


The hope is that, looking further 


ahe ad, one may discern a still more ad 
vanced design, methodically developed 


this time through study of the new 


wartare’s toreseeable requirements, of 








the limitations of materials, and of the 
shifting emphasis among the various pri 
orities—speed, maneuverability, range, 


hrepower, stowage, armor protection 


vulnerability, compactness, and viabil 
ity 
Such a vehicle 


as an interun de vice, 


will not come about 
nor through any 
crash development. It will be the fruit 
of research and development on an or 
derly, programmed basis, no doubt cor 
thereby avoiding the 


ering years but 


costly blunders of haste, of which mor 


will be said a little later. 


— 


of the M48, excellent as that power 


most worrying single demerit 


in many respect has ' 


ful weapon 1s 
ready been hinted. The tank's 1 inve ol 


action 1s limited—unofheially it is ce 


clared to ha i less than halt the range 

of a comparable Russian tank 
Frequently it has been said, and by 

should 


dehoency 


people who know better, that 


this serio 1s duc solely ti 


the fact that the M48 uses a 


vasoline 
engine rather than a Diesel, with an 
implication that the Army oot the 
less-efhicient type 1s due to plain ob 


stinacy 
That is so tar from the fact as to call 


for a brief survey of the record. One 


may start with mention that, in the 


high authority in the 


M48 is the 


opinion of ery 


Ordnance (¢ Orps, the best 
world today. with 


tank in 


medium tank in the 


fewer detects than any other 


our history 
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a strong word. It would be 


assert that the M48 is “best” in 

lor there are many quali 

ties which a tank must have, some ot 

whict vust be deliberately balance: 
igainst others, and the weight 
speed, firepower, vulnerability 


which should be nven i } ) the 


the excellence of the whole ie rdn ce eng Army s 
both with the individual ¢ prop vertul 


ind with the particular ission 


(;sranting differences ot opinion 

estimate of the Army Ordnance ¢ 

while understandably partisan, | lorsepowel 

regarded with respect. Pershing 
The M48's immediate predecesso 

was the M46, an outgrowth of World 

War II experience. But also we had 

the M26 (Pershing), a good tar by 

late World War II standards, and the 

end of the war disclosed that there were 

some 1,000 hulls of that type of 

Also, the end « 

evitably heralded the he 


economy n extreme torm 


_— scant money in prospect tor 
it 


further development, theretore 

was decided to make use of those hulls 
to produce a better tank and to er ploy 
such funds as were available tor turther 
research on all components, trom the 
yun to the tracks 

The omponent most in need 
betterment was thought to be the 
gine. We had entered World War 
with tive basic engines te 


aniety which imposed a dithcult 


1y ate 


Part of our present tank family are, left to right, the T43 heavy, M48 and M47 Patton 
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mediums 


Mal 


Walker 


bulldog 


4 


light 














The Navy surface and subsurface 


vessels, all yet aircraft, many railroads, 
and many indispensable truck and bus 
lines would all increase their consump 
tion of low-grade petroleum fuels, cre 
rave 
Army 
propelled guns and trucks generally 


should be 


contrary war 


ating a g problem of fuel supply 


lor the tanks and sell 


own 
if they, too Dieselized 
Qin the would inevi 
tably bring restrictions on the use of 
ill pleasure automobiles (using higher 
thereby create a 


test yasoline 5) and 


relative surplus ol gasoline This, it 


was argued, would actually reduce the 


Army's problems if its engines should 


yasoline burners rather than Diesel 


he 5 


titer irgument was a potent factor 

in the ultimate decision, despite Eu 
and the known fuel 
Diesel. The 
have 


with full knowledge 


ropean prac tice 


economy of the new tank 


family was to gasoline engines 
that this would 
raise a problem about the tanks’ range 
ol action 

The problem, therefore, became one 
ol improving the yasoline engine so as 
to obtain from it more miles to the 
gallon. It would be wrong to think that 
research in Diesels is canceled. It ts 
not lL here ire res arch people who con 


a highly 


which may win support, that the Di 


manner 


tend in persuasive 


heavy tank is armed with a 120- 


The T43l 


406 


sel's essential Virtue ire yreat enough, 


in a battle vehicle requiring long range, 


Their 


attained by i 


to justify much more tudy 


! fuel econon 


(jue t 

p ywwertul but ¢ xCeptiona iy compact en 
r ’ 

vine smal enougn to escape that previ 

ously mentioned spatial accompaniment 

of powertul engines—bulk which must 


urrounded by an excessive amount 


ol armor 


Kut there are interestit y conjectures 


het 


leading to explorations of what mig 


be done with a non-Diesel en 


ine posse ssiny COMpression 


ignition characteristics (and 
hence fuel economies) without 


the restrictions of the Diesel as 


to type ol fuel 


Probably any student of m« 


tors, faced with the problems so mani 


lestly present in tank development, 


would search for answers in several 


helds. For instance (1) How to get 


more power out of the fuel in use. (2) 


lLiow to meet the stated mission with 


less power. (3) How to find a smaller 


sized plant. (4) With all this in mind, 


to take a new and searching look at 


the tank's fundamental characteristics 


(firepower, mobility, and protection) 


to see whether, under new conditions 


ot wartare, there has been a change in 


their several weightings 


j 


(one 1s tempted to ask why this was 


mm. gun and caliber 30 and 50 machine guns 








in the design ot 


not all worked out 
the M48. The answer is easy. The Ko 
rean action ume too quickly, and its 


imp iced threat was too great to allow 
which ! 


for that areful research under 
economy 


happier conditions as to 


would have been taking place in the 


peacetul years immediately preceding 


Ordnance research, which already 


! 
had been under way on a paintully re 


stricted basis, had to be halted where it 


was. The “dream tank” contemplated 


had evolved a tew excellent po 


' ' 
i 


tential components, but instead 
of continuing development it 
Was necessary to jump into pro 


duction of the M47 right away 

The result was patchwork 
with 
undue haste the M458 was started, ayain 


lacking 


pursuit of certain 


so many detects that with 


on a crash basis, and again 


thorough, deliberate 
fundamental concepts which were still 
half developed 

This ts as 


the paintul lesson 1s squarely before us, 


good a time as any, because 


to point out some fundamental tacts of 
that if in 


Kore a 


the automotive-tank research group ol 


research itself. The first ts 


each of the four years betore 


Ordnance had been granted as much 
as $15,000,000 (instead ot the $4,000, 


000 or so Which was lett over after other 


research projects had been financed) 
we would have had a tar better tank 
and at a large saving 

Money is important in researe h. And, 


paintul as it is to correct a popular be 


lief, it not needed exclusively to buy 


brains which, it happens often core 


with a rather small price tag Research 


need large tunds, 


and development 


rather, for plain “hardware Im the 


case of armored vehicles, as much as 


$ 1 000,006 may yo tor a singic tank 


model—and two or three models may 


be needed betore the testing has ma 


tured and the maker can shitt to pro 


duction models 


Nie 


a tank tamily (including the trucks, 


recovery vehicles, tank transporters, ind 


initial preproduction outlay on 


self-propelled guns, using in common 


a maximum of identical parts) could 


cost the automotive-tank 
$8,000,000 


research and development funds 


yroup, say. 


quite a bite out of small 
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this | 
iriety 
unnatul 


the 


not 
ber I flashy 


clearly hac explored 


programs when they reached 


treme point to which America als The M48 medium tank may have too limited a range for nuclear wartare 
has been addicted between w: 

he ery expensive in the end 

1s consequently lelayed until 


becomes ir more costly in 
eflort as well as in time 
Econon \ nas to discourage 
gether anything that looks expensive 
so that the Westervelt Board's tank pro 
posals between the two World W irs 
were completely shelved while money 
was spent ) two new mortars and 
the Garand rifle, not + because they ny ‘ tori 
were good which they were. bu | ' | , | \ time 
because they were relative ’ hj r somet 
ment 
il 


however, and netimne nk of a three 


as tanks after World War por ‘ ot - f bach 
money is denied research « u { ! ‘ ! wtion ; ¢ ire 
conventional item, ’ \ I } I r I tl 


is fairly 


i more 
tal Tun 


ilso 
projects 
mizin inno continued 
plete horizot 
selective il climinate 
as see! | | ynable in 
the ul é y urgent 
nomy likew 
leaps into 
kine wi Ml 8s unfortunate 
the t ortant things ot 
hence Known at the joment 
sive cconomy Is hard 
enterprise 
nony projects 
plora 
pares 


scr 
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included in the many engineering areas 
under research by the Ordnance engi 
neers. It also is a fair guess that the 
using services themselves are engaged 
in some second thoughts now that they 
are face to face with a tank (built to 
satisly the requirements laid down by 
those services) which they now sec 
ought to be lighter, and hence capable 
of going farther, and which could use 


more hirepower lor om purpose and 


less for another. 


It is not unreasonable to think that 
there could be some profitable recon 
sideration of what is the essential rdle 
of a given variety of tank. Is it for sup 
port of the Infantry in a slugging con 
test? Or is it for far-ranging and highly 
profitable exploitation of 
(old 


flanks or in his rear areas, 


opportunity 
Cavalry fashion) on the enemy 
where he is 


weak rather than strong’ 


YRANTED that both needs are com 
J pelling, is the same tank to be used 
tor the two purposes This is no new 
debate. It started at the beginning when 
the Army, torn between Cavalry and 


Infantry desires to get control of this 
new weapon, decided to grant both de 
sires and allowed two different lines of 
development, which to this day are 
merged in Armored personnel’s think 
ing. Maybe they will continue so, and 
should 

On the other hand, maybe ume, plus 
atomic-wartare considerations, will 
bring to pass an altered concept, in 
volving greater use of self-propelled 
guns in this respect and lesser need tor 
a 360-depree traversing turret with its 
added space-and-weight requirements, 
and other revisions of function or per 
formance which will ease the admittedly 
serious problems which engineering de 
signers find in the existing tank speci 


( an cannot 


Spice and weight problems raised 


fully understand the 


by the revolving turret unless he is ta 


miliar with the related problem of the 


gun, whose breech is in that turret 


The using torces wish as powerlul a 


yun as they can get ina that is under 


standable lor th tank ) prime mission 
is to carry just that kind of gun. But in 


the quest lor size, range, and precision, 


408 


up to now they have utilized a large 


rifled gun 


Now it is fundamental that when the 


piece is fired, its rifling (which pro 


ides precision) necessarily traps a great 


deal of the propellent-charge’s expand 


np pas This means that the breech 


must be extremely sturdy to withstand 


the pressure, and that means it must be 


must be large 


T he 


enough to permit space tor the guns 


large turret also 
long | 
iOony recoil 


Sut excessive interior space calis for 
excessive external armor, which brings 
us back to the eternal space-and-weight 
problem and a suspicion that redesign 
of the gun is worth thinking about 
Away back in World War II the Brit 
ish tankers were thinking of a smooth 
bore gun (the projectile’s flanges pro 
viding precision) as a replacement of 
the rifle for this very reason. 
M48's large 


Some ot the fuel re 


quirements are inherent in tank op 
eration as well as in orthodox tank de 
sign. Operation calls tor long periods 
of idling motors while the tank force 
is being put in readiness tor a change 
ol order. Passe nyer Car users are la 
miliar with the fuel cost of idling, for 
the same car which will get 18 miles to 

the gallon on the road 


will but 12 or $0 


get 


in the busy city, The 


Diesel, it happens, 


uses little tuel while 
idling. ) 

Driving methods have something to 
do with fuel economy, and continuous 
instruction and supervision of drivers 
will help—much as Charles Lindbergh's 
wartime instruction of air pilots in the 
Pacific produced great improvements 
in the pilot's ability to perform more 
distant missions for much longer peri 
ods of time. 

The claims tor Russian tanks 


added 


re membered 


yreater 


superiority, it must he call tor 


examination, It will be 


that the Russian tank is an extremely 


austere mechanism. It does not have 
the auxiliary equipment which ts care 
into our It 

markedly 


hire control primitive 


fully built 


cations are 
Its functions, theretore, are tewer 


Hence the compartment can be smaller, 


and the « rew members are jammed into 


that one must suspect 


spaces » Salil 


that their nbat efhciency 1s lessened. 


| I is i que 
track Nii 


if they do not, then the Ru 


tion whether the Russian 


stand up for a long tume; 
Sian chypine 5 


great range potential will do the tank 


good. The xuries” of our tanks 


little 


upon anal I » not seen 


rather, ontributir iv 


acuy iuxu 


lactor norale and combat et 


lectivene 


kimeryven i¢ ol the past have neces 


Itated crash | roduction, and no doubt 


will do so again. Fortunately we are 


not in a true emergency at this moment, 


and there may be time tor tuller con 


sideration, which means fuller research. 


There m ght also be the funds for it, 


although that is not the fact now. 


tut Korea's lessons ought sull to be 


that production in 195 


appare nt 


19523 was unnecessarily costly and the 


weapons not is good as would have 


under a more leisurely 


We 


out the M47 instead of a tank designed 


be en possible 


rearming program had to turn 


in an orderly manner 
We had to rush into production of 
the Ma: 


little more time and money spent after 


recoilless rifle when, with a 


1945. we ould have had. instead, the 
“BAT 


with three times the M27's penetrating 


(battalion antitank weapon ) 


and four times the probability 
Mo7s weignt 
We could 


power 
of a hit. at two-thirds the 


and a smaller unit cost, 


had i 


propelled oun 


have whole new series of sell 


better than ny 


now ha c 


A® Mai. Gen Leslie | Simon, chief 
4 of Ordnance Research and Devel 
to Congress in re 


Army cannot 


opment, rem irked 


ply to questioning, the 


rush to correct flagrant existing 


crencies without sacrificing the char 


| weapons 


to de superior 


production with 


fects of hasty des! 


OOKINYG 


vhether 


eid af 


could stat 


keep right or 
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The Thermal Barrier 


Intense heating of aircraft and missiles as they pass through the 


carth’s atmosphere at supersonic speed imposes problems of design 


and materials that may prove very difficult of speedy solution 


Dr. George Gerard 


SIGH I tamiliar to every one 1s ot the structure by melting 1s of interest ves how 
the brief blaze of a shooting to designers of long-range missiles r propulsive 
star across the sky on a summer In this regard it is instructive to con In the acre 
night. The earth's atmosphere acting sider in some detail the make-up of the products to 
as a protective shield, aérodynamically earth's atmosphere. Some of the known pulsive na 
heats the entering meteorite to incan tacts and nomenclature commonly used aboard =the il 


descence This Sar phenomenon now by the wronautical 


scientist are de possibly some 


, 
looms as a serious deterrent to man’s picted vu 1. where the ertica breathing 


quest for unlimited speeds tor his aur scale ind 
I the ratio of Another teat 


cratt 
he density of t ol tal co 


Althe ugh mediul S17 eo F lensi 
li “ | i l yvinicer 1 


evaporated by acérodynami heating, 
ition show! 


very large and very small (o.o4.nch “ \ 
radius) meteorites do reach the earth's | proximately 1. Under 
surtace. It 1s intere ting to not that the { the mass perature | 
sea level ar 


mechanist vy wi » such meteorites osphere | 
can sucee namk re I ihrenhent 


heating uction 
hold mnport 

tron of the 

eventually 


nal problem 
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would generate a quan 


heat per unit area of the order 


magnitude encountered in modern 


yenerating units 


power plant 


cratures are not entirely a 


ith} 


rane new problem to the aircraft industry 
PAE 
of jet were 


Dhe 


first suc 


propul ion 


1» hundred ars 


— $0.48 MAQIATION The principle 


known | ver 


atpe 


' eventual development ol the 


f ; 
u- cesstul turbojet during World W if I! 


} . awaited iterials capable of operating 


under conditions of extremely elevated 
STMATOSP MERE 


te mperature 


ath OOr mam 
warms 





} cont me 


am ant ature 


AUTO 1O SA i fvel 
Otnslr 





| cnet 


ea 


t 
TROP OSP HEM . 
Ee nl EE a n erty . 


ae 


0 mMPCRAT URE 


Fig. 1. Simplified drawing of the composition of the atmosphere 


path) becomes so large, relatively, that 
the atmosphere can no longer be con 


sidered as a continuum, Instead the 


motion of individual molecules of air 


must be considered in computations 


Iheretore, up to 200,000 feet, acro 


dynamic heating is of importance duc 


to the continuous nature of the atmos 


pheri medium and the fact that al 


most 100 per cent of the atmospheric 
mass is in this region, Beyond this alti 


tude, heating of the aircralt is caused 


by solar radiation and bombardment 


ot the 


aircratt by gaseous molecules. In 


space, solar radiation will be the heat 


ihhye source 
consid 


have 


LTHOUGH we 


characteristics ot 


just 


ered certain the 
atmosphere between sea level and outer 
space, the remainder of this article ts 
concerned primarily with the region be 
tween 35,000 and 100,000 feet, 
This is the region ot lowest at 
mosphe ric te rape rature, it is the 
region of airbreathing engines, 
and woos the region of severe 


acrodynamic heating, Atrcratt 


developments in the next decade will be 
very much concerned with this 


Now let 


Ww hic h 


repion 
us consider the manner in 
acrodynamu heating is pene! 
ated and the temperatures and amounts 
ot heat which contront the aircratt ce 
sivner 


\ ie 


a relatively 


wing aireralt is surrounded by 


thin layer of air in which 


410 


the 
ot JK flight in the stratosphere for a 


frictional effects predominate as the 


still air is accelerated to the velocity ot 


the aircraft. In subsonic flight, the fric 


tional effects in this boundary layer 


cause heating which is rapidly dissi 


pated In flight, however, 


sup rsonkk 


the frictional effects plus the heat of 


compression due to shox k waves cause 
significant he ating 
Mach 2, 
ing becomes sufficient to affect the over 


Mach 


2 generally denotes the lower limit of 


Beyond wcrodynamic heat 


all de sign of aircralt Theretore, 


the thermal barrier. As compared with 


which occurs im a 


Mac h I, 


the thermal barrier presents the insidi 


the sonic barrier 


sharply delineated region at 


ous aspect of encompassing a broad re 
gion of increasingly severe thermal con 
ditions as speeds increase 

The two aspects of ac rodynamic heat 
ing which appear startling are the high 
temperatures and large quant 


ties of heat yenerated In Fig 


ure 23 are shown the stabilized 


temperatures to be expected on 


skin of in aircralt’ atter 


sufhcient period of time, | entry 


harrier at 


pon 
Mach 


temperatures slightly higher than 200 


into the thermal 


degree sl ahrenheit are « xperi need Ar 
Mach 2. the 
Fahrenheit. At 


temperatures encountered are sufhcient 


temperature is up to 600 


Mach . the 


cle grees 


to melt the best aluminum alloys 


Further, an aircratt: flyin wt such 


| N the aircraft, elevated temperatures 
have long affected the design of the 
structure near engines and thermal de 
icing equipment. Beyond Mach 2, how 
ever, clevated temperatures caused by 
aérodynamic heating became a design 
problem affecting the structure, pro 
pulsion units, pilot, and equipment. 
For the propulsion specialist, aéro 


dynam heating ot the aircraft intro 
duces new problems in the design and 
construction of the air induction sys 
tem and vaporization of the fuel. Once 
these inyredients are introduced into the 
greedy propulsion unit, the engine de 
signer faces an old problem with new 
extremes for turbine and tailpipe tem 
peratures 


\ new 


signers in the 


problem lor equipment ce 
face of acerodynamn 
heating 1s 


Any 


Mach 2 1s hot and useless as a cooling 


the loss of a cool ai supply 


air entering the airplane beyond 


medium without a means of removing 


its heat. This loss of an external heat 


“sink 


signer to the fuel supply 


has turned the equipment de 
However, the fuel system apparently 
has sufhcient problems without any one 
adding heat to the fuel. Thus, artificial 
heat sinks must be created. Even the 
have 


added 


remarkably efhcient ones which 


recently been developed mean 
weight 


Aircraft’ designers have long be 


moaned the deficiencies of modern man 


In supersonic flight he needs an oxygen 


supply, pre ssurization, cs ape mec han 


isms, and a vast display of instrumenta 


tion. To this we now must add a tairly 


, ; eo 
large capacity and untailingly reliable 


cooling svstem 


has been ! 


Hlowe cr is if 


to these riticisms where else can on 
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crait designed to the same performance 
specifications. The reference airplane is 
designed for room-temperature condi 
tions whereas the other is designed for 
clevatedtemperature conditions on the 
basis of short-time elevated tempera 
ture strength data 

In the lower part of Figure 2, the 


best materials from a weight-strength 
standpoint for various temperatures are 
shown. Separate curves have been drawn 
for structural components under ten 
sion loads and aiso under compression 
and shear loads since the latter are sub 


ject to buckling. 


| bie ratio W/U 


weight ola given material at ele 


{ W) to 


represents the 


vated temperatures that at 
room temperatures (W,,) for the same 
strength It can be observed that at 
1,100 degrees Fahrenheit the weight 


doubled 


short-time physical properties of the 


has due to the decrease in 
materials alone. 

The increment in weight above room 
temperature must he multiplied by a 
suitable growth factor as discussed pre 


T his 


increase d propulsive 


viously factor accounts for the 


ind aérodynami 
requirements necessary to achieve com 
parable performance of the room. and 
There 


weight ol 


elevatedtemperature aircraft 


fore the iverage relative 
tension compression and she if COMPO 
nents was multiplied by representative 
growth factors of 8, 10, and 15 as shown 
in | ure 2, 

Although the blanket use of a growth 
factor in this manner may be ques 
tioned, the purpose ot this analysis was 


to establish trends rather than absolut 


values, and therefore it ippears permis 
sable to Use the yrowth factor tor this 
PUL prose 

In connection with Pigure 2, it is of 


importance to note that the average 


trend of relative weight as a function 


of temperature wa obtained by roughly 


averayiny the trends for the most efh 


cient materials in tension compression 


and she ar 


ji MR example, at <o0 deyvrees Fahren 
heit, this would lead to the use of 
\ as the tension 


245-14 


titanium alloy RC-130 


material and aluminum alloy 


as the compression and shear material 
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Fig. 3. Steady state temperatures for flight in the stratosphere 


If the same material were selected 
for the tension, compression, and shear 
material, then the relative weights for 
a given temperature would be greater 
than indicated by the average tre nd 

It can be observed from Figure 4 
that tremendous weight penalties are 
apparently involved in the design of 
for elevated 


aircralt temperatures in 


terms of what is now required for the 
usual temperature conditions associated 


with the operation of transsonic aircraft 


It is to be noted that the trends indi 
cated in Figure do not include the 
trend of increased weight with in 


creased speed such as indicated by sta 


tistical data in Figure 4. Thus, weight 
trends may indicate even larger penal 
ties for aircraft designed for thermal 
flight than indicated in Figure 2 

Up to this point the inalysis has been 
based on short-time properties of ma 
terials. However, a new and signih 


cant aspect of thermal flight is that the 


design of a structure which operates at 


elevated temperatures entails analysis 


of the time dependent creep detorma 
tions which occur under applied load 


Depending upon the service applica 


tion of the aircraft, various criteria 


such as stress rupture, creep buckling 
initiation ot third-stage creep, and speci 


hed detormations may be used to indi 


cate the time of retirement of mayor 


components of the aircraft structure 


The prediction of lite expectancy « 


an aircratt fiving under clevated-tes 
perature conditions entails an intimate 
knowledyve of the applied stre il 
temperature distributions a ve i i 
compicte under tanding ol the beha or 
ot materials under the comple oadiu 
conditions associated with the aircratt 
operation. From a physicist’s and metal 


lurgist’s point of view, the phenomenon 


ot creep even under simple loading 1 
rather incompletely understood 

The lite expectancy of aircratt unde 
thermal flight conditions will be vo 
erned by creep considerations. To cde 
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Fig. 4. Aircraft-growth trends and weight-strength ratio variations of materials 
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that sustained flight in the re rt 

acrodynam heating 1s of 

may be seriou lumited by 

dous weight 

A! PHOtl (GH sthe upper jini ! 
ullliZation of current cnyinecring 

materials is in the neighborhood of 

1800 cde grees Fahrenheit. the weight 

penalty due to decreased material prop 

erties resulting from aérodynamic heat 

ing may limit sustained flight to the re 

below So degrees Fahrenheit, 


ion 


which corresponds to a Mach number problem: 


ol approximately 3.5. 
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A New Antitank Weapon 


, 5 P : .. , 7 , ’ 4 . ° Pet Fou 





Recently adopted as a regimental antitank vehicle by the Marine Corps, this 8',-ton weapon is armed with six 106-mm. re- 
coilless rifles and a caliber 30 machine gun. It also carries four caliber 50 spotting rifles. Known as “Ontos,” the vehicle is de- 
signed for direct sea to land invasions. It has a top speed of 40 m.p.h. and can climb a 60 per cent slope (Defense photo 
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Dangers of the Long Pull 


Regular annual expenditures for defense are safer and more economical 


than our previous policy of feast or famine, providing onr allies will 


remain ready, willing, and able to guard the perimeter through the years 


told we are now settling 


bk are 
down for the long pull in na 
tional detense. 

that to mean the 


In essence, seems 


maintenance over an indefinite period, 
year after year, of military capabilities 
sufficient to deter the Communist pow 
trom if they 


ers resorting to war, or, 


go to war anyway, to absorb the first 


shox k 


Zaining a 


vide an expandable base upon which 
cde 


veloped tor a full-scale effort to bring 


ol attack, prevent them trom 


victory by surprise, and pro 


our own power potential can be 


about a victory of our own. 
The hope is that the deterrent will 


be sufficient to prevent a war fought 


with modern nuclear weapons, which 


would be an unparalleled disaster for 


all concerned. But no deterrent can be 
level 


aril 


considered as sufficient unless the 


of strength is sufficient to win a wv 


the enemy beyins one. 


The two things 


- 


a of 


first 


oO tog ther 


which is exactly what our 


President recommended—in 


respectably 
‘ap 


our 


vain—when he asked for a 


such should 


the 


tormidable 


defensive posture as 


pear respectable in eyes ol 


friends and to those who 


would otherwv become 
It has t 
Washingtor 


around to a Cc] 


“ our cnemics 


" 
iken us all the vears trom 


to Fisenhower to get 


ting the fact that steady 


expenditure: tor detense, year 


are not o he iper in the 


the ‘ 


stop-and- vo teast-or-lat 
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tices Which have teatured our military 


policy during all our previous history 


but that they provide 1 far more efle 


urity 


all the 


level of national se 
There 
in the world between acknowledging a 


\ 


the first requirement for any long pull 


tive 


is, Of Course ditlerence 


tact and accepting it ceptability is 


military policy. Reasoned argument and 


the lessons of experience ill too often 


have little or no chance ol bet yp x 


resent hanyes 


cepted if they re} XZ ne 


tablishes prac tice 

People have to get used to the idea of 
change The tendencs 
is to 

Ways a 
partly 
novelty 
inertia 


han 


}™ nderot 


shee i 


hecause ving 
thing i 
military po 
evitably 
(lon 


tional 


representiny 


thinking of Bris 


mer 
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and 


Senator 
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cmizen 
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in committee and on the floor of Con 
gress was based, not on the merits of 
UMT, but on the bald assumption that 
“the 

UMT, 


lise ussion, 


American people don't want 


as though this were beyond 
Incredible as it may seem, Congress 
proved willing to compel men who 
have already served two years as draft 
ces to serve for a further period in 


Ready 


ing to compel young men who have 


Reserve units, but was unwill 


performed no military service at all 
to enroll for a short training period and 
then serve in the Reserve. The latter 
was that bad thing, UMT. Therefore 
it was unacceptable, 

The long pull means many things to 
many people. To the professional mili 
tary ofhcer, it means primarily enough 
men and weapons and money 
so that his unit or his branch of 


the service can perform its mis 


sion creditably. To the econo 
mist, it means mamtaning a 
carelul balance between the 


needs of defense and those of the civil 
ian economy, or the financial structure 
Nation 

lo the 


ot the 
industrialist, 1 means a rea 
sonable chance to make profits from his 
so that 


busine SS, and yovernment aid 


his plant can be ready to carry out 


whatever wartime mission may be as 
signed to it, To the educator, it means 
adjusting the need of the military sery 
wes lor manpower and the need of the 
Nation tor skilled professional people, 


scholars, and scientists, 


Ww" 


all these walks of lite 


IIN 
| many others—there are indi 
viduals, some of great influence, who 
hold diverse views on all these subjects 
The man in the street ts constantly sub 
jected to the expression of these diverse 
viewpoints in the public prints, in radio 
and TV interviews, from the lecture 
plattorm, the pulpit, the literature of 
trade unions, and political debates. 

In all these ways, as well as in pri 
vate discussions ranging from break 
fast tables to barrooms, is built up what 
we may call the climate of public opin 
ion, 

This climate is as important to the 
longevity of national policies as is nat 


ural climate to the longevity of plant 
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lite. It may nurture policy or wither it 
The late Henry L. Stimson, asked by 
an anxious triend, “But what can I do 
as a single individual to aid the cause 
of national defense?” answered: 

Talk about it. Discuss it with your 
triends in your clubs, on the train, at 


home, and over the luncheon table 
downtown, It does not matter that they 
may not be convinced you are right. If 
you can only interest a tew of them 
enough, pro or con, so that they, too, 
will talk about it with others, you will 
be helping to create an atmosphere of 
interest rather than one of indifference. 
In such an atmosphere, it is easier for 
public men to make wise decisions and 
more dificult for them to make wrong 
ones.” 


The atomic bomb has heen accused 


a of causing changes in the natu 
ral climate of our planet. It has 


most certainly been one root 
cause of the change that is tak 
ing place in the climate of 
American public opinion on the 


The 


the Com 


subject of national defense other 


root cause 1s recognition ot 
munist danger to our tree institutions 
The se two added together that 1S, 


dangerous Communists armed with 


dangerous nuclear weapons combine 


in the mind of the American man in 


the street as a real and continuing 


threat to his country, his home, his 


family, his lite, and the future of his 


children which he is willing to do 
something about, even at considerable 
sacrifice. 

It is this change—trom the indiffer 
ence and complacency of 1920 to the 
accumulating anxieties of 1955—that 
makes it possible to think in terms of 
the long pull. 

Is the change permanent? It has 
taken a generation for it to 
come about, and the new cli 
mate will not suddenly vanish 
in the sunshine of a new com 
placency tomorrow morning 
of that we may be confident. 
Perhaps the two most serious facts for 
the architects of the long pull to con 
sider today are (1) the need for plan 
ning a policy that will be—and remain 

acceptable to other nations of the free 
world as well as to America, and (2) 


the effect on the climate of free world 


a rity otf 
. 





opinion, and therefore on national pol 


icies, of the blandishments of the Reds. 


There would seem to be good reason 
to believe that a long-pull plan for our 
own national detense, if that could be 
considered without taking other free 
nations into account, might have pros 
pects of stability extending for a good 
many years ahead, at least in its essen 


tial features. 


MPHE sharp reaction by Congress and 

the press against the modest reduc 
tions in the size of the Army envisioned 
in the last budget is only one of many 
indications that large-scale national 
military power, absorbing the major 
portion of each year’s public expendi 
tures, has become an accepted fixture 


in our national thinking. 


Anxiety arises now, not trom tear of 
“militarism, but from fear of weak 
ness. That a hopetul fact, even if it 


has taken a generation ol harsh reall 


ties to overcome the natural tendency 

of people to believe what they want to 

believe. 
However, American national detense 


cannot be considered all by itself. As 
Lieut. Gen. James M. Gavin pointed out 
very cogently in a recent issue of Orp 
most effective 


NANCE, Our power 1s 


when it is considered as the center of 
a world system—the “world-island” of 
North America, providing the military 


and industrial base for the outer de 


tenses of the tree nations all around the 
vast perimeter of the ¢ ommunist | m 
pire. 

These outer defenses are vital to the 
detense ot the central base against at 
tack through the air with nuclear weap 
ons. From the viewpoint of cold-blooded 
strategy that single fact is crucial, es 
tablishing once and for all our own in 
terest in maintaining the secu 
the overseas positions. 
But from the viewpoint of con 
tinued participation in such a 
system by the peoples of West 
ern Europe, or the Middle East, 
or of Japan, Southeast Asia and the 
Philippines, we must take into account 
the climate of their own public opinion. 


That 


and it 


climate is not identical with 


ours, Varies trom country to 


country. It is not a climate in which 


American security is the principal ele- 
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and the 


itions tof;r the 
formulating 
into 1! 
either 


mtory 


would be bot e and 
id their islands to the 
ertainty 

enjoy unobstructed ac 
East tl rough the 

the next ten year 

an W n sure that the effe 
en ot the NATO system will not 
indergo progressive deterioration as 
the threat which brought NATO into 
being appears to recede? We may be 
lieve that the recession is more apparent 
than real but what of its effect on the 
policies of nations whose peoples want 
so very much to believe that it is real? 


Will reasoned argument be any more 


acceptable to them now than it was to 
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Rocket Engines 


] hey will power many of the missiles and aircraft of the future 


because of their ability to attain maximum performance at great 


altitudes where other engines fail due to the lack of necded oxygen 


ELL hath no fury like a rocket 
engine. Heat, light, and sound 
explode from these man-made 
meteors with a magnitude that resem 
bles an atom bomb blast. 
Rocket engines live fast, dangerous, 
Fired 


“whoosh,” they streak for space laden 


short lives. with a. terrifying 
with destruction and trailing white-hot 
flames of incandescent gas. Men, watch 
ing their launching, call them “con 
Some 


say they never felt closer to death, 


trolled catastrophes.” observers 


Rox ket engines are so unique they 


live in a world of their own—both 


literally and figuratively. They are the 
hottest, fastest, farthest-ranging power 
plants conceived by man’s mind. Rocket 


flame temperatures frequently hit 5,000 


Fahrenheit heat in whic h 


like Rockets 


have traveled at 5,000 miles an hour 


deyrees 


most metals run water, 


more than 14 miles a second. Rockets 


have soared to 250 miles above the 


earth——where the air is so thin that 


each molecule travels more than a mile 


before striking another. 


im IK years, rockets were Sunday-sup 


plement fantasy People refused to 


take them seriously. Then came the 
horrible black magic of the German 
V.2—tfourteen tons of packaged disinte 


gration hurled at 3,500 miles an hour 
for 220 miles and powered by a fantas 
tic rocket engine that developed an 


equivalent ot 600,000 horsep wer, gob 
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bling up g tons of fuel in 65 seconds. 
Rox kets are 
They 


and 


no longer hard to be 
make 


jet fighter 


lheve may the heavy 


bomber as obsolete as 
muzzle-loading muskets. If enemy atom 
bombs are stopped short in mid-air, it 
will be done with rockets, powering 
guided and ballistic missiles. 

Lieut. Gen, D, L. Putt, the U.S.A.F.’s 
Deputy Chief of Staff for Develop 
ment, is not equivocal about rocket 
power. He says, “The question is not 


whether take 


places of reciprocating and tur 


rocket engines will the 

bojet engines, but when.” 
Rockets are the “push” be 

hind push-button wartare. In 


tercontinental missiles will have 


to fly outside the earth's atmos 
phere, where aérodynamic drag and 
lift vanish, to attain speed and range. 


Rocket 


plants which can streak into space be 


engines are the only power 


cause they don’t “breathe” air. 
Rockets pack other potent, unique 

advantages, All other aircraft: engines 

Rocket 


altitude, 


lose thrust as they gain altitude 


engine power increases with 


maximum thrust occurring in Space 


when outside pressure 1s Zero, Ro« kets 
take off at low speeds and thrusts in 
to the earth 


the dense air, close 


Because they consume fuel at a ter 
rific rate, they lose weight fast in flight. 
drops and thrust 


As weight soars, 


runaway 


rockets pick up speed like 


locomotives. They attain maximum per 





formance in the thin upper regions 
where it pays off most. 

Rockets appear deceptively simple in 
design. They are not simple. Every 
facet of rocket design is critical. Be 
cause design is critical, the. demands 
placed upon the manufacturer are ex 
treme. All surfaces must be reproduced 
in homogeneous metal with machined 
and polished precision. Tiny imperfec 
tions can alter fuel flow and cause vio 
lent, unstable combustion. 

Rockets are the only pedigreed power 
plants. Each is accompanied by 
a log containing a complete his 
tory of the particular engine’s 
production and its behavior un 
der flow tests. Most jet engines 
must be built to fine precision 
within close tolerances. Rocket engines 
must not only be built to exacting di 
mensions, but each engine also must be 


like a 


Variation in performan ¢ 


calibrated, delicate instrument, 
to avoid the 
which even the smallest tolerance per 


t 


mits. This is a striking illustration « 


the effect of design on performance, 


J 


[ ] NLIKE other engines which can be 
test run to determine their be havior, 


rocket engines are one-shot affairs. Once 


fired, they are consumed. To learn ex 


actly how each engine will behave, in 
advance, Ryan Aéronautical Company 
tests them with water. Several tons ol 
minute are gushed through 


Uhe 


water per 


the engine water 1s filtered so that 
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it contains no particles larger than 


) 
Pressures. volumes, and 


00025-1nch 


rates ot flow are caretully me: 


| 


These data are translated | 


tuel values by conversion tactors which 


adjust tor the differences in viscosities 


temperature and other variables be 


tween the water and tuels used. Engi 


neers then develop hydraulic charac 


teristic curves Which precisely chart the 


future performance ot each rocket en 


gine 


R” KET engines tall 


basic types: (1) solid fuel: (2) 


into three 


monopropellant liquid and (2) bipro 


pellant liquid. All types carry their own 


oxygen supply for combustion purposes 


either in intimate mixture with the 


uel OF aS a Separate componcnt 


rocket engines are widely 


ised i boosters to assist urplanes in 


missiles into full flight. taking advan 


taye ot the tact that aircraft will fly 


with heavier loads and less thrust thar 


they tor take-off. In these ap 


require } 


plic itnons, rockets are secondary power 


plants, serving until ramjets, piston 


engines, or turbojets can take over 


Rato bottles are typical solid-tuel 


rocket engines. To launch the Ryan Fire 
bee from the ground, 1 10,00 pound 


thrust rato bottle boosts the taryet mi 


sile into the air. At sea level and with a 
elocity of ¢ miles an hour, each 1 ”) 
~;.ound ; | } ‘ ! 
pounds of rocket thrust 1s equi ilent 
to 200 brake horsepower 

Solid-tuel rockets are also takin i 


Engineers chart a rocket engine's future 


priceless rivantages: (1) They have ne 
recoil, and ) They in be guided 
ifter launching \ j s-inch rocket pa Y 


the same destructive 


mm. howitzer. One man can handk 
the rocket launcher in contrast with 
the crew and heavy equipment required 
tor the he witzer 

It interesting to note that rocket 
originated is ballistx device They 
were first used by the Chinese in 123 
A.D. and were propelled by burning 
yunpowder In the ensuiny D years 
rocket ce cloprnent lag ed because it 
depended upon aérodynamic know 
edye vhict ould not be ithered unt 
the uivent of powered flight Meat 
whule, ballist rence made steady pro 


re to | irtillervy ahead Now tir 
trend cing somewhat reversed 
| 1Ol [DFUEI rocket ire much 
4 | ore comple nut yore ethoient 
ind power! than olid-tuel type 
Sor iuthorities estimate the pract il 
imit tor solid-tuel rockets to be hiteen 
econds duration Above thi liquid 
tuel ts indicated 

\ omplex array of automat ol 
trol ind lve is needed in liquid 
rocket bik ¢ olumes of liquid lie 
ind oxidizer must by injected mto the 


ombustion chan ber at high pressure 


ind under precise control For example 


in one rocket enyine Tue injection pre 


hiring it 


performance by 


with water while 


sure must ix sed to [ t ol 
the ue to the chamber it f 
rates ot How where mbustr 
ure fea he 4 } ! Th } \¢ } 
cons pounds ¢ q 1 « 
Y ima pou ds « ricoh 
j 

‘ 
J pELIVERING larg: puantit 

q nl } hy rate ‘ t 4 
q ( tantial powell 1} i 
obtained the eryy i 
pressed i rea inv tank tT , 
or ire pews 1 puny lor sl t 
ratwor ‘ cd-gas syst ' 
ible and ht weight, WI 
tended rath require . « I 
OM inded, a pumy 


transitu ” t where the bye ' 

' ‘ " “ | 

} 

weight « hea tant i i 

j | 

1 see | 
bala | rats | | ire cu 

ind ¢ 17K 1} ( i ‘ i 
turbine «<iriven | 7 which cle ‘ 
tremely | h flow il ery low wel 
In eflect na rocket engin ha < 
ire used to « pand is thre yi iti 
loam which crive the puny I he 
rox ket prox mt irc tht u cd 1 t 
erate the rae because the te iy™ 


ture of them combustion 1 ot hth 


the turbine uld have to be tabricat 
trom heavier high temperature ree 
resistant alloy 

€ Dive nyenmu ource ot t <i 
power | lroyen were te Wi 




















mixed with a catalyst, calcium perman 
ganate, it decom poses to liberate large 
quantities of steam, I he steam delivers 
adequate energy to the turbine at mod 
crate temperatures. 

\ major problem 1s to attain preci 
flow 


This is influenced by the thrust 


sion-controlled rates ot from the 


pumps 
le veloped by the rocket—which varies 


during flight: yet fuel and oxidizer 
le a 


must be injected nm exact ratios and 


olumes to achieve smooth combustion 


at all times during flight. Unstable 


combustion can cause severe pressure 


fluctuations which will shake a rocket 


to pieces in split seconds, 


PPYHE heart of the rocket engine is the 

combustion chamber. Here the tuel 
and oxidant are mixed and exploded 
This is where the designer and manu 


facturer meet their first headaches. 


Combustion chambers are usually 


cylindrical with an “hour-glass” shape 
his 1s a compromise in which the ideal 
spherical chamber and converging-di 
verging exhaust nozzle are blended to 


fit space and fabrication limitations, 


he geometry and volume of the 
combustion chamber are vitally IM por 
tant, ‘The length of time that the fuel 
remains in the chamber is determined 
by chamber design and the ratio of its 
area ol 


volume to the cross-sectional 


the nozzle throat. These ltactors must 
be balanced against the rate of burning 
of the fuel and the combustion pres 
sure, Chamber volume, exhaust nozzle 
le ngth, and exhaust cone angle must be 
delicately coérdinated in design to at 
selected alti 


tain specific thrust at a 


tude 


Ass these considerations have to be 
made within the basic require 
ments that flame temperatures ot more 
than 4,000 degrees Fahrenheit cannot 
be tolerated within the engine and that 
exhaust gas ve locity should be subsonic 
up to the nozzle throat, sonic at the 
throat, and supersonic in the diverging 
exit area, 


Rocket 


blast furnaces. The combination of high 


engines are literally flying 
temperature, high pressure, and high 
gas velocity demands that huge quanti 
ties of heat be transferred or they would 


fuse the engine into a blob of metal 
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Basic elements of a turbopump system 
for a liquid propellant rocket engine. 


within a few seconds atter take-oll 


This problem is magnihed by the lack 
of air Which exists in the upper regions 
where rockets prefer to fly. 

Rocket design may require that as 
much as twelve BTU’s per square inch 
from the 


per second be transferred 


combustion chamber. This is ten times 


is great as the heat lows encountered 
in the design of boilers and heat ex 


changers. 


os meet this torturing requirement, 
stratagems 


are used, Rocket engine walls may be 


a number of Ingenious 
designed to be very thick in order that 


heat can be absorbed betore the 


hore 
melting point of the metal is reached, 
This contronts the manutacturer with 


the task of forming, welding, and heat 


treating extremely heavy gauge ma 
terials. Thick walls alone will prolong 
rocket engine lite tor only a tew sec 
onds; other methods also must be em 
ployed 

Regenerative cooling, in which the 
fuel or oxidizer is circulated around the 
combustion chamber prior to burning, 
is one of the most successful of these 
methods, This technique also preheats 
the fuel to permit more efhcient com 
bustion,. 

To achieve best regenerative cooling, 
rocket engine walls should be made 
from metals of high thermal conduc 
tivity. Unfortunately, the metals with 


the best high-temperature properties all 





possess low oethcients of thermal con 


ductivity. 
Consequently, mild steel, or metals 


with rather low melting points, may be 


used in rocket engine tabrication. 


In some engines, regenerative cool 


ing alone is not enough. Temperature 


then is reduced by a “hlm cooling” et 


fect. This ts achieved by injecting cool 


ant directly into the combustion cham 


ber throug! nall holes ringing the 


yx riphe ry 


N most engines, the oxidant must be 
used tor cooling purposes because in 


fuel are avail 


suthcient quantities o 


able. The three principal oxidants are 


liquid oxygen, hydrogen peroxide, and 


nitric acid, Practical mixtures of these 


with rocket fuels mean that only when 


kerosene is employed as a fuel ts there 


sufhcient tuel to use for cooling. Other 


wise, the coolant must be the oxidizer 
This adds headaches. Nitric acid 
readily attacks most metals with the 


exception of the stainless-steel alloys. 


Hydrogen peroxide decomposes into 


steam and oxygen in the presence ol a 


catalyst, arsd many metals act as cata 
lysts in this reaction. 
available 


Liquid oxygen is readily 


but hard to store and handle. It reduces 


metal temperatures to 29% degrees be 
low zero Fahrenheit, which is a mighty 
in the com 


contrast to the t mperature 


bustion chambers. This extreme subjects 
the chamber to terrific thermal expan 


sion and contraction, 


‘ine SE are some ot the basic reasons 
the 


why apparent simplicity of 


rocket engine design is misleading 
Rockets are complex and destined to 
become more $0, 

If we continue in our re lentle ss quest 
tor more speed, the future of this power 
plant is assured. These are the only 
engines which can hurl us out of the 
earth's atmosphere where unlimited 
speed is possible. 

This is not as far in the tuture as we 
might imagine. Even now, scientists 
assigned to specific rocket-propelled ve 
hicles are working with celestial me 
chanics to solve the problem of bring 
ing supersonic rockets back to the earth 
without having them explode from air 


friction like falling meteors. 
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The Ordnance Museum 


A pictorial SHMIPUCY) of the historical Lroasnve house al herded iM 
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Left, part of the original collection of 
captured World War I artillery which was 
shipped to Aberdeen Proving Ground in 
1919 for study and research. It later 
formed the basis for the present museum 














Left, a prize display in the Aberdeen Tank Park is this 
St.-Chamond tank, manufactured and used by the French 
in World War |. This was the first such vehicle to mount 
an artillery piece, the now-famous French 75-mm. gun 















Right, a battle-scarred (serman King Tiger tank. Below, the German 
K5E gun, called “Anzio Annie” by U. S. troops in World War IL. This 
powerful gun was the same caliber as our present 280-mm. cannon 
but lacked the mobility of the U. S. weapon Anzio Annie” was 
forced to rely upon highly vulnerable rail transportation (AP photo 

















No matériel was too heavy for the Ordnance Technical Intelligence Teams to deal 
with during World War II and captured tanks like those shown above were shipped 
directly to Aberdeen for study and analysis in the ordnance research program 
Below, Col. G. B. Jarrett and Mr. Karl Kempf, who are in charge of the Museum 
displays, inspect part of the small arms on exhibit. Right, top to bottom, a 
German 12.4-cm. antitank gun; tube of the German 54-cm. “Thor” artillery piece 
a German 7.5-cm. recoilless gun taken after the Battle of El Alamein in 1942 
an original French /5-mm. gun, model 1897. All field guns are displayed in an 
outdoor setting at the special Artillery Park, Aberdeen Proving Ground, Md 





“galery 


il’ 


_ 


Below, the German 17-cm. gun with 360-degree traverse introduced the principle of double recoil during World War ! 








Left, an Italian medium tank captured dur- 
ing the North African campaign of World 
War II and now on display at Aberdeen 


Kight, the British Mark IV tank, one of 
the now-famous British weapons which ini- 
tiated the present era of armored warfare 


Left, part of the indoor display of field 
weapons captured during World War II and 
sent to the Aberdeen Museum for study 
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ogistics Today 


A combined military-civilian effort is needed for the efficient 
production, supply, and maintenance of modern arms and equipment 


in order that the United States may always be effectively defended 


Brig. Gen. T. A. Weyher and Dr. B. K. Zobrist 





; 


TITH the beginning o 


First World War a veritab 


revolution Was loosed it in 


ancient busine ol hgehtiny Ba 


this sweeping change was the develoy 


ment ol precision manutacture nad 
1 ty 


mass productiot vethods destined 


ive impressive superiority to Amer 





can technology 
Eli Whitney, Simeon North, Sa 
Colt, and other early nineteenth-cer 
tury Americar hare the credit with 
certain British inventors tor the first use 
ot the syster ot interchangeable part 
manulacture the Ke 
mas produ ti 1? nm f i mor ‘ re f i cievele 
Introduced to Ul fn ‘ hig I a t pre ( ow ¢ t i 
this method of manutactu pread t ‘ t and comy | operat — th 
other part I nadustry lj > | new ppro te Vari h pat ner 
plishing i f ead « ' ' ’ ’ 


MARINE 


tatiot 


factor 


I he 
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For cxampie, no development progral thinking the omplet lation ma expenditure 1 oyisu 
launched in 1% ould have been more of held maintenance support P ater revision a 
terile than one requiring a up} ol 1 clot i isiona perpic xe replace t¢ poorly enyinecred part 
tanh or ¢ ther ot the lye verent the villa i ut i new I he i pt inaver tor 
: While the principles of the steam en cal ho iV ct tT eat nue peace ‘ crat ‘ finds | 
ine nad iterpilial tre id were Knowl i | i put cece i ose toler scclif on the ?f ri ‘ j tile _ 
the tate of mechanical knowledge at mee ind wh ‘ 1 ad the ayy clects Ul t ¢ and t 
the tire | ‘ ild not lake pra ner to these t ra i t pla ( ich pr le r tate that 
tial the design and production of suct lize that Vartare est ufficient tary pple “ re 
, capon in quantite to be effective ot vood em } it all time 
Neither " the omplexity of a We must meet max re Ina h a , , , 
weapon exceed the ipability ol the quire ent not mini re require on lerable ti 
iveraye soldier to operate it eflective quirement f " facture ¢ able 
with the amount of instruction time Pre on in artillery, tor in erve of equipment eded 
will permit him to receive, Functional tance, accomplishes two thing ra rapidly expandi lita 
designs of extreme simplicity and rug yreater accuracy of fire and longer lite force during the period wh } 
redness are the objects es toward whict for the weapon Since ipproximately trv 1 r ert vy to War productior 
che clopment trive r ght to ten time the ilue of the yun St the ‘ eption ot t hrc Of " 
expended in the she hire ma uperior \ yorot d wm 
rH incorporation of these feature facturing precision which w reduce researc ind development progra 
in the creation of weapons in the the scatter of ort half and there do f nh to ze the nerica 
relat ely ate well-equipped Zone ot lore imnmunition exp hiture } ill iperiorit ‘ inv f ile enen 
the interior has for its purpose the re is worth the effort to atta moder vartare. New meta plasti 
duction of the amount of held mainte Furthermore onsiderimy the ypreat intibioth bye ' ind other pre 
"ance under attendant adverse condi lifhicultye ind expenditure im irred uct ot the Woratori ire ( tir i 
tions as well as the reduction of large in pare-parts distribution, the extra iodit older weapor ind int 
quantities of spare parts lor repair pur lite of the we pon can easily justily the ducing ew one 
parse idded cost ol greater precision And there 1s no reason to believe that 
Phe ultimate goal of weapons design Caretul planning at the development this constant influx of new or improved 
now largely in the realm of wishtul taye of any item of materi in avoid materia vill top Indeed. if our , 
periorit irms and equi ent 1s to 
The function of distribution must assure the availability of weapons, ammunition, and be maintained, it cannot stoj 
parts at the time and place and in the quantity needed throughout the supply system Parade lly, long production lead 
time make lesirable a large reserve 


but the rate of obsolescence of the re 





serve ivvest i diametrically o ed 

course of actiot Wi it 1 the il Ve 
Vhe ost feasibl olutior 

pested i ombined tiitar i 

effort 1} the ( cept pre \ 

yoverni Y r militar re red 

In this joint undertaking, the Nati 

irsena cept at a peak of efiect 

ire ready ¢ i oment otie t i 

ert tect il leader hiy I the prod 

tion ol tions olf war and to fh 

train industries unaccustomed to pro 

du Iny tary rood 


ce ec the first bk m the or 

bined eflort The reactivation ¢ tand 
by (; ent j int ready tor pro 
di tiot i rapid y i i r res 

im i i ) ] i | the recot cr ( 
ol the I il ny porti ma tr 
previ iSSIL ied mi if rod t 
miissi tt ‘ piement and 
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Maj.Gen. F.L. Cummings, USA Maj. Gen. J. B. Medaris, USA Maj. Gen. W.D. Eckert, USAF Rear Adm. J.H. Ward, USN Rear Adm. C. K. Bergin, USN 





Liaison with the Services 






Committees have been established by the Army. Navy. and Aur Force 





to codperate with the Amerwan Ordnance Association im fostering 






a mutual understanding of the problems of industry and the services 


Haion omumuttee ha been ¢ em that America dustr ' able P vet tie ‘ the ' ‘7 
tablished by each of the armed i li ecaver t ‘ ’ LOA. Tect il Ci ttee t 
' rhe tt necific field 


ervice to strengthen the clos 






‘ maison committee ire ‘ 1 i 
tie between industry and the ordnance ontused with the service personnel whe | i ' wren L.OLA 
or armament personnel of each service ire advisory commuttee me ers mn the ember 
through the American Ordnance Asso any Technical Divisions of the A.O.A proble riscular to one f ‘ 
cltion I he latter mx nbers operate 1 the neciad I he omeet ( the ‘ itte< 














It is expected that these commiuttes ot their specialty wherea uson com presently assigned are all on duty in the 
will be of great value in industry-ord ittees member will advi im othe Washingt 1). ¢ irca whic " 
nance relations by bringing into focu road area ot matériel problen and tate ‘ at th A.OWA i 
many ot the mualitary production prob ire prepa ed to ad ise ther own ser tional he ! irter 










Capt. G. B. HL. Stallings, USN Capt. T. H. Morton, USN Capt. H. B. Lyon, USN Capt. F. D. Karns, USN Capt. B. L. Lubelsky, USN 
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Col. J. M. Stark, USA Col. H.G. Jepson, USA Col. A.M. Smith, HUSA Col. J. G. Shinkle, USA 





Col. D. E. Riley, USAI Col. R. L. Johnston, USAF Lieut. Col. Gerald Cour h USAR Lieut. Col. TB. Jovee, USAT Lieut. Col J.D beve USAT 
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General Maxwell D. ‘Taylor 
Chief of Staff, United States Army 
will be the honor guest and 
principal speaker 
at the 
Annual Industrial Preparedness Dinner Meeting 
of the 
American Ordnance Association 
to be held under the auspices of 
The New York Post of the Association 
in the 
Cirand Ballroom of the Waldorf-Astoria 
New York City 
Wednesday, December 7, 1955, at 7:30 p.m. 


Black tie Guests may be brought 


8 


At ro a.m, and again at 2:30 p.m. on the Starlight Roof of the Waldorf 
there will be seminars on The Scientific Bases for We: apons at which 
papers will be presented by leading authorities representing the Army, 
Navy, Air Force, Atomic I nergy) Commission, Harvard University, and 
the National Advisory Committee for Aéronautics. Luncheon on the Star- 
light Roof will be addressed by leading spokesmen for American Industry. 


Reservations will be accepted until Wednesday, November 23rd, if 
seating space still permits. All surplus of receipts over expenditures 
connected with the meeting will be donated to the Army Relief Society. 

















: Are We Ready? 


It is believed that the Nation’s preparedness can be determined 
from an analysis of a small group of factors representing us 


political, economic, moral, industrial, and military strength 


( ol Hans (; rf pson 











I some one asked you bluntly. Is Ihe ima racy ot the tit i ver 
this country ready tor war and Coionel Jes " currently a by thus pondere method etely 
if not where is wt lacking in gned to the O ffi of the eclipse the " " of th ita and 

" j , 
strength?”’, what would be your rey Program Coordinator, Office exactin of computation cd 
, ; Chief of Ordnance. Washing 
| probably would parry with counter ae One approa hes the yrevou tuation 
questions such as What kind ol war iL mathemati vherem the puta 
with whom, and how soon I might tion demands decimal a wa ‘ Thy 
even remember a tew of the theories But presently know irdsticks do ures Which themselves are « T 
set forth by nous protagonists whe not enable us to measure national co nation 
depending upon thei favorite pecialty pliance w th the Ten Ce indment 
would extol one or the other of single The usual measure of war readiness of ( )»> the other extreme we | itl T. 
. , , 
factors as heing the only accurate one a nation wu te it relative trenyth on ate 0 c lactor « i if 
to measure a nations military strength compared with that of other nation ola natiot tre th or war read 
tut at best these factors supply us with hei vy considered Here toc om i) yo lar astfa mad 
only part of an answer to a most com But zeale snd conscientious as i of the complet probability that a 
pcx questior thi pame Of ass ny relat trenyt cone Pactor 1 tris ct 
It we had a yardstick that could of nations. there apparent o for ional str { \ o oft thy 
measure accurately how tully and how mula ratte ile that eve the ise, thy th ! 
sincerciy a nation 1s toll wink thre len expert ir to veta exact CA re ctweet 
Commandments then, in the opinion ¢ ent i itn tre h of if I | ' 
the author, we vould have an excellent readin tl c tre i ve ol ‘ 
measure ¢ that 1 ition Var reacdine ousiyv are ICaAl i the 
That 1s so be iuse a devout nation 1 re ili ola cxa ' 
motivated by i yust and common cause ence Vhict ifte i I . 
which vive if trenyth ind couraye the rea itevor ( : . 
Since 0 or MN Va i 
owen NT Dwight D. Eisenhower is never stati the true ‘ ’ t! mm} 
cle irlv and torcetully expre cad that Crs ‘ r esti ite ¢ i i i] | toward a 
principle in hus State of the Union me nator trenytl ist be constant re " 
Saye to Congre n January 1954 when ewed in the light of the chanying sit ole ‘ thie recaru 
he said uation or it would soor “ caningl pproact 
‘So long i ation and inspiration Suct ontinuou re cw ental fan It ha et itv iutheor “ that 
humbly and earnestly seck tavor in the tast tine indi efiort af all the thou na i roup of tactor 
sight ol the \ mighty there is no end sands ot tactor omp! ny i nator clected a ie i bye « , ate atl 
to America lorward road; there 1s war readin re { inalyzed and leyree « , ra it’ least 
no obsta le of t she will not surmount ¢ iluated And eve wrore ¢ ‘ irt harce vill trv j ra ‘ tive 
in her march toward a lastir y peace in through the ‘ putatye the Hmuatior 0 lata ‘ i Walla 
i tree and prosperous world has alread hanyed iret r the proup ¢ 
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ally resolved itself into a study of his 
tory to find out what factors played 
a dominant and consistent réle in the 
Selection of 


these factors and the presentation of a 


military life of nations. 


formula in which to use them in the 
determination of our readiness for war 


is the objective of this article 


sea 


was 


group ol representative factors 
actually selected by two meth 
ods. One through a study of historical 
records of wars and battles and the other 
by monitoring the written expressions 


various aspects of war readiness and na 


ol prominent men who studied 


tional strength From this approach a 


pattern should evolve if there is any 
consistency at all 

The above approa h did pinpoint at 
tention, through repetition, on certain 
factors which apparently play a domi 
nant role in wartare. When one looks 


back in 


battles these 


history and studies wars and 
same factors appear time 
ind again to determine defeat or vic 
tory. Thus they provide us with a clue 
to the elusive yroup of tactors that we 
ire secking and which when properly 
ippraised flor a nation, we belt ve will 
vive us a reasonably accurate evalua 
tion of that nation’s ability to defeat an 
apyressor, 

hven though we select such a group 
of tactors we must never overlook the 
history has innumerable ex 


fact that 


amples indicating that the results of 
wars and battles often hinge on strane 
coincidences whi h are but the Vayaries 
ot fate and cannot be foreseen. For such 


as these we can only make allowance 


within the limits of our means and bear 
uncertainty as a calcu 


the burden of 


lated risk. 


N selecting the group of factors, ap 


proximately 300 wars and battles 
were analyzed covering the period trom 
Marathon in 490 B.C, to the United 


Nations’ police action in Korea in 1950 
A.D. It 


the recordings of history left much to 


is conceded that many times 


the imagination. Failure to recognize 
this could easily place us in the un 
enviable category of judiciously avoid 
ing small errors while blithely sweep 
ing toward a grand fallacy. 


However, it is believed that the short 
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Table 1. Significance of the war-readiness factors in defeat or victory. 


omings of historical data have been 


acceptably minimized through analysis 
of the relatively large number of wars 


ind battles. Further, it is not claimed 


that the selected factors are capable ol 


high mathematical accuracy in their 


portrayal. It is merely hoped that they 


are representative and, within their 


lumits of accuracy, will enable us to 


sample the ingredients of a war econ 
readiness 


omy and to evaluate the war 


of our resources 
MH! group ol eighteen factors de 
cided upon as being representative 
of the thousands of factors which con 
stitute a nation’s war readiness ts as tol 
lows 
Vanpowe Chis factor in its broad 


est sense includes all persons im the 


nation capable of performing any na 


tionally usetul effort. It includes men 


ind women, old people and children, 


| 


physically fit and handicapped, mili 


tary and civilians. 
Materials This 


the bask products of mune, 


Rau factor includes 
well, soil, 
and sea (other than fuels). Obviously 
our production miracles cannot be per 
materials. 


Chis 


includes the tactories, shops, and ma 


formed without basic raw 


Industrial Resources factor 


chine tools in being, industrial or 


manutacturing techniques, managerial 
“know-how,” and the over-all indus 
trial structure. Our study of past wars 


and battles has brought out the con 


sistent significance of the industrial re 





sources factor, especially in prolonged 
wars 
Technology.—This tactor reters to 


man’s control over his natural environ 
ment through application and utiliza 
tion of scientific knowledge in the pra 


tical arts and sciences. Obviously we 


cannot consider technology in the mili 
tary sense to the exclusion of it in other 


helds. It has been a significant factor 


in military history all the way from 
arrow to atom bomb. 

Time.—This factor is assumed to be 
finite and to signity a portion of dura 
tion suitable, available, or sufhcient fully 
to prepare a nation for war or to deter 
an aggressor. 


Military 


Equioment 


Installations and 
This 
military installations in being and all 


Army, 


and Marine Corps 


For Cc 
factor includes all 


the combat-ready units of the 


Aw Navy, 


also, all military equipment in the sup 


Force, 


ply pipeline, in the hands of troops, on 


ships, or in aircraft. We can no longer 


and 


depend on time geographi loca 
tion to cushion the initial shock of a 
sneak attack by a ruthless iggressor 
We must have in being some military 
forces, a substantial stockpile of mili 


dispersed, 


tary Weapons strategically 
and sufhicient military installations to 
enable us to waye a Vigorous War evel 


though initially crippled severely by at 
tack. 

Fuel and Power.—This factor includes 
all energy sources and resources utilized 


for the production of power. If indus 
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try is vital to war and power is vital 
to industry we must of necessity con 
clude that power is important to the 
winning of war. 

Trans portation.—This factor includes 
water, railway, highway, air, and pipe 
line methods of transportation. 


Morale. 


portant factor since it obviously must 


This is an extremely im 


include motivation of both the indi 


vidual and the Nation. Without proper 


motivation we cannot have sustained 
morale. 

Money.—This factor covers the sta 
bility and flexibility of our monetary 


system rather than the medium of ex 
change itself. It includes the Treasury, 
the Federal Reserve System, commer 
cial banks, and our credit and banking 
system. 
Politics —This factor covers the do 
mestic political situation relative to its 
organization, stability, reliability, oppo 
sition, representation, acceptance both 
at home and abroad, and motivation 
This 


assumed to mean the cooperative eflorts 


Collective Security. factor is 
of nations, or groups of nations, against 
aggression or the threat of aggression 
It is sometimes referred to as “power 
has been re 


politics.” Its importance 


peatedly evidenced throughout the 
course of military history. 


This 


includes civilian housing and 


Civilian Housing and Goods 
factor 
consumer goods in being and available 
to the public. Manufacturers’, whole 
salers’, and retailers’ inventories would 
be a part of these goods. The distribu 
tion system for consumer goods is also 
included, 


Public This 


sumed to mean the sentiment or belief 


Opinion factor 1s as 
of the masses in regard to both prepara 
tion for war and the impending war it 
self. 

Organization for War.—This factor 


includes the mechanism within our 
— 

Nation for formulating and carrying 
out our national military policy. by 


very definition this implies both govern 


mental and civilian organization and 
the key personnel with which they 


operate. 
Civil Defense 


the Federal, State, and local organiza 


This factor includes 


tions, their facilities and their proce 


dures as applied to the over-all civil de 
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fense program. Also included are such 
things as dispersion of industry, local 


security, and coordination with mili 


tary defense and surrounding target 
areas, 
Food This tactor includes toods of 


all types, the agricultural resources and 
facilities to produce food, and the in 
dustrial facilities to process it. It also 
covers such items as mechanization ol 
agriculture, increased yields through 
use of fertilizers, improvement ot seed 
strains, planting techniques, and recla 
mation and conservation of lands. 


This 


cludes all major means of transmitting 


Communications lactor mn 
information from one place to another 
It covers such means as wireless, wires, 
printed matter, motion pictures, and 
television. Also included ts our intelli 
genee system, both cconome and malt 
such information is ex 


tary, since 


tremely important to war readiness 


SPACE will not permit detailed dis 


i. con 


cussion of the many facets 
nected with the evaluation of these fac 
tors. Each obviously cannot have equal 
value in a formula. The significance of 
the various factors based on our study ts 


Table 1. 


data collected we must not lose sight 


shown in In evaluating the 
ot its nonpreciseness, 

It is proposed herein to recognize 
the historical data only in its general 


applicability and to utilize it as a guide 


in giving weighted significance to war 
readiness tactors tor current usaye. By 
utilizing the data in this manner our 


shackled by 


reasoning is not precise 
mathematical calculations that have 
their place in the exact sciences, which 


this is not, and cannot be by its very 


nature, 
In order to give a numerical weight 


to each of the eighteen war-readiness 


factors a constant has beer pp ed 
This constant ts in proportion to the 
deteat or victory significance of the tac 
tor in past wars and battles. In addi 


tion, the factor has been weighted in 


proportion to its dominance i i pr Me 


defeat factor wherever applicable 


1 ben 


ire shown in 


weighted \ ilues tor the factors 


Column lL able 


For formula use. each factor also has 


been givena letter ce Siynation a show! 


lable 2. The factors have 


in Column 1 


heen placed according to the descend 
ing value of the weighted constant 

Each factor in itself will be considered 
as unity: 7¢., have a maximum value 


of 1.00 when considered without it 
weighted constant. The value 1 ! 
used to enable stating Factor Was 
Readiness as a percentage Thus the 
value 1.00 in Column 2 of Table in 
dicates 100 per cent war readiness 


Our entire ipproach is based on the 


premise that war readiness is mea 


ured in terms of full mobilization and 
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all-out war; further, that our over-all 
national objective in case of war is vic 
tory. And to be on the safe side, we 
must measure our readiness against a 
sound national war plan. This presup 
poses that the national war plan has 
adequate posture to provide a reason 
able national security in that it inte 
grates our national war objectives into 


our national capability 


By Ue SHIRA, we must recognize that 

M.-Day can be today, tonight, or to 
morrow at the whim of a ruthless ag 
gressor. And, since we can no longer 
claim time and geographic location as 
our dependable allies in a long build-up 
toward a mythical M-Day, we are now 
forced to measure our war readiness 
against the planned build-up for M 
Day of the war plan. Here we are not 
attempting to measure war potential 
but only war readiness. 

It will be recalled that in past wars 
we gambled with various plateaus of 
war readiness in a sort of creeping 
mobilization. Modern atomic weapons 
and aggressor threats now make such 
a gamble too dangerous. That is why 
we have selected M-Day build-up for 
in all-out war as the point against 
which we measure our war readiness. 

The critical values of factors in Col 
umn 4, Table 2 are empirical in origin. 
They indicate the danger point below 
which value we must consider the war 
readiness factor as being seriously de 
ficient, Our research also has indicated 
that if any seven of the eighteen war 
readiness factors are deficient (equal 
to or below the critical values in Col 
umn 4, table 2) then we can expect to 
be defeated in a war with a major 
enemy. 

Column 5, Table 2, indicates the dis 
aster value for the factors, It will be 
noted that disaster values are applicable 
to only twelve of the eighteen factors. 
However, these twelve generally can 
he considered indispensable to the ex 
tent that if the factor gets below the 
given minimum for any one of these 
twelve we may be courting a military 
disaster, These values are also empiri 
cal in origin, The reader is again re 
minded that the value 1.00 in Column 
3, Table 2, represents 100 per cent war 


readiness for the factor in that it meets 
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“It is apparent that if we could 
select a small group of factors 
representative of a nation’s 
political, economic, moral, in 
dustrial, and military strength 
and could evaluate that group 
with reasonable accuracy as a 
measure of that nation's readt- 
ness for war, we could reduce 
immeasurably the man-hours 
usually applied toward ...a 
solution.” 





full requirements for M-Day of the 


national war plan 
We have, so far, selected a group of 
cighteen war-readiness factors and have 
given a weighted value to each factor 
constant (Column 2, Table 2). In Col 
umns 4 and 5 of Table 2 we have 
listed, respectively, the critical and dis 
aster values for the 
eighteen factors. We are 
now ready to develop 
the formula, 
As in most things, 
the simple solutions are 
generally the best for all 
around usage. Simplicity is the ob 
jective in this formula. We merely add 
the individual factors, after first mul 
tiplying each factor by its weighted 
constant. This sum will be the War 
Readines s 


mula can thus be stated in the follow 


Number, Our general for 


ing terms 


Let W = war-readiness number of a 

nation. 

k =a constant (refer to Column 
2, Table 2). 
a war-readiness factor (re 
fer to Column 1, Table 2, 
A through R). 

n= any positive number. 

war-readi 


Xn =any number of 


ness factors. 
W = kX, + hoXy + kX 
Substituting in the above, for our 


18 factors the formula becomes: 


W=544 + 48B + 
+ 39F + 37F + 
+ 23/ + 2a/ + 19K + 19h 
+ 197M + 19N + 80 + o5P 
+ 040 + oR and 


45C + joD 
31G + 24H 


442 if each of the 18 factors 
A through R 


(Number 442 


equals 1,00; 


thus indicates 
100 per cent war readiness be 
have maxi 


cause all factors 


mum value. This situation is 
only rare unless we resort to 


wishful thinking.) 


Now let W, = critical war-readiness 
number of a nation. Then multiply 
each weighted factor by the critical 
values given in Column 4, Table 2. By 


adding we get: 
indicates 


W,. = 263 
that 


(Number 263 
war readiness is critical 
and needs improvement. This 
number should thus be con 
sidered a dividing point below 
which we must view our war 


readiness with alarm.) 


For ease in usage we could well re- 
fer to our War Readiness Number as 
plus or minus W,. Or some may 
merely wish to refer to it as our WRN 
just the same as GNP is used for gross 


national product. 


‘i 1E sequence of steps to follow in uti- 
lizing the war-readiness formula is: 
1. Arrive at a factor value for each 
of the eighteen factors A through R, 
either from available statistical infor 
mation or by estimate. 
2. Substitute these eighteen factor 


values, obtained above, in the war 
readiness formula. 

3. Solve for W which gives the war 
readiness number (WRN). 

4. If the WRN obtained in 3 above 
is below the critical war-readiness num 
ber 263 we are seriously deficient and 
should improve our war readiness. 

5. If seven or more of the eighteen 
factors are each below the critical value 
for the factor (Column 4, Table 2), 
then we can expect to be defeated in 
a war with a major enemy. This will 
hold true regardless of whether our 
WRN is above the critical war-readi- 
ness number 263. 

6. If any one of factors A, B, C, D, 
FE, F, G, H, I, L, M, or N has a value 
below the shown in 


disaster value 


Column 5, Table 2, then we are court 
ing a probable disaster in modern war 
regardless of whether the conditions of 


4 and 5 above are satisfactory. 
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Code of Conduct 


President Eisenhower's Code of Con 
duct for servicemen contains the fol 
lowing SIX Provisions: 

1. | am an American fighting man. I 
serve in the forces which guard my 
country and our way of life. | am pre 
pared to give my life in their defense. 

2. | will never surrender of my own 
free will. [f in command [| will never 
surrender my men while they still have 
the means to resist. 

3. If | am captured [| will continue 
to resist by all means available. | will 
make every effort to escape and aid 
others to escape. | will accept neither 
parole nor special favors from the 
enemy. 

4. If I become a prisoner of war, | 
will keep faith with my fellow pris 
oners. | will give no information or 
take part in any action which might 
be harmful to my comrades. If I am 
senior, | will take command. If not, I 
will obey the lawful orders of those 
appointed over me and will back them 
up in every way. 

5. When questioned, should I be 
come a prisoner of war, | am bound to 
give only name, rank, service number, 
and date of birth. | will evade answer 
ing further questions to the utmost of 
my ability. | will make no oral or 
written statements disloyal to my coun 
try and its allies or harmful to their 
cause, 

6. I will never forget that I am an 
American fighting man, responsible 
for my actions and dedicated to the 
principles which made my country 
free. | will trust in my God and in 
the United States of America. 

This is an admirable compendium 
of upright ethical conduct which can 
be adopted without reservations by 
all good citizens. It derives from full 
realization in the heart of every true 
American that to serve God and coun 
try faithfully may demand, in peace 
and in war, the courage and constancy 


of martyrs. 
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General Taylor's Army Credo 


Gen. Maxwell D. Taylor, [ 5. 
Army Chiet of Staff, recently sent a 
letter to senior officers of the Army in 
which he asserted that the Army ts not 
known to the Nation tor its true char 
acter and worth. 

He then enumerated the tollowin, 
eleven concepts which he believes to be 
true but which are not universally ac 
cepted 

1. The Army its the first line of ce 
tense of the United States. By its over 
seas deployments it presents to the 
enemy the United States soldier as the 
first obstacle to his aggression and 
covers the forward bases of the other 
services 

2. The Army is the versatile and flex 
ible member of the detense team, It 
does not depend for success on the 
blind destruction of the “big bang 
While developing the use of atom 
weapons of great power, it retains the 
ability to vary the application of mili 
tary torce to the needs of the moment 
to make ‘measured rather than 
“mass” retaliation 

2. The Army 8 a progressive service 
looking steadily ahead to the future 
While respecting experience and avoid 
ing fads, the Army concerns itself with 
the next war, not the last one 

4. The Army respects its civilian 
leadership and abstains from any in 
volvement in politics. It respects the 
role of Congress and responds quickly 
and accurately to the legitimate re 
quests of members of Congress 

s. The Army is the service which, by 
the nature of its requirements, atta hes 
greatest importance to human values 
It recognizes man as the basic element 
of military strength. Hence, it work 
constantly to improve the moral, physi 
cal, and intellectual quality of its men 
It creates for them an environment of 
decent clean living intolerant of vice 
dissipation, or flabbiness 

6. In the Army, authority imposes its 


weight by the professional competence 


of leaders rather than by the arbitrary 
or despotic methods of martinets, Sec 
ond only to accomplishing his mission, 
the officer's duty is to the wellare ol 
his men. Rank ts a badge of responsi 
bility, not a privilege 

~. Because of the essentiality of its 
mission and the complexities of its tasks 
the Army must have its share of the 
best manpower. It offers a worthwhile 
career tor every talent 

8. The Army strives to get the most 
detense tor the money trom the re 
sources provided for it. It spends its 
money prudently for the essentials of 
detense in accord with good business 
practices It is onstantly self-critical 
trying on its own initiative to uncover 
inethciency and malpractice 

9g. The active Army is aware of the 
Importance of the civilian components 
ind supports wholeheartedly the pro 
grams to strengthen and improve them 
It insists, however, on getting a fair 
return in efhcorency and combat readi 
ness, 

10, In its interservice relationships 
the Army is a loval member of the 
national-defense team, resisting en 
croachments on its own legitimate re 
sponsibilities but scrupulously avoid 
ing trespass on those of the other serv 
ices, It is open-minded, will listen to 
reason on any subject ind is opposed 
to sterile interservice bickering 


11. The Army does not forget it old 


soldiers after they retire. It remains in 
terested n their wellare ind want 
them to serve in their civilias con 


munities as loyal, informed representa 
tives of the Army 
An excellent credo, worthy of every 


support and all admiration! 


New Nuclear Reactor 


The National Advisory Committee 


for Ac€ronauts innounced go ernment 
plans to mvest $4 10,000 in a nuclear 
reactor lor the cle clopment ot in 

itomu urplane 
A test installation will be establishes 
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at Sandusky, Ohio, where research will 
be carried out on problems of designing 
and building a nuclear-powered air 
craft 

Design of the reactor will probably 
be completed by the end of the year 
Construction contracts will follow. 

The Atomic Energy Commission also 
issued its second invitation to industry 
for proposals to develop, build, and 
nuclear reactors with 


operate power 


government help. 
The 


demonstration reactor program, will be 


invitation, part of the power 
for reactors to demonstrate the practi 
cal value of smaller power units for 
commercial use. 

The new invitation is open to in 
dividual organizations or groups of 
organizations representing public or 
private utilities, equipment manufac 
turers, or others. 

Acceptance of the proposals must 


AEC 


Commission, the 


meet standards on cost to the 
contribution of the 
reactor to obtaining competitive nu 
clear power, and technical and finan 
cial competence of those making the 


proposals, 


Atomic Energy Programs 


Operation Teapot consisted of a series 


of fourteen nuclear tests conducted at 
the Nevada Test Site earlier this year. 

This operation introduced a concept 
of “dual capability,” permitting two 
nuclear devices to be ready for firing on 
several occasions—one “sensitive” and 


the other “nonsensitive” in terms of 
various test criteria, including public 
safety. 

For the first time two nuclear tests 
were carried out in one day. 

The Federal Civil Defense Adminis 
tration conducted its “Operation Cue” 
in connection with the thirteenth nu 
clear test of the series. This was the 
most comprehensive FCDA exercise 
ever held in Nevada and consisted ot 
emergency feeding, radiological safety 
monitoring, and other disaster-related 
training exercises before and after the 
detonation, 

One nuclear shot in the series and 
one nonnuclear test were specifically 
designed to determine the effects of 
detonations re 


high-altitude atomic 


quired in connection with development 
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of nuclear warheads to be used against 
attacking enemy aircraft. 

In addition to Operation Teapot, a 
joint Atomix Energ Commission-De 
partment of Defense test (“Operation 
Wigwam”) was conducted in the East 
ern Pacific in mid-May 

The principal purpose of the test 
was to study the effects of a deep under 
water detonation. The Commission par 
ticipated in the test by furnishing the 
device, assisting in its finai assembly 
and placement, and conducting diag 
nostic measurements 

As forecast, indications are that the 
test involved no health hazard to main 
land, island inhabitants, or consumers 


of fish. 


Army Budget in Review 
Secretary of Defense Charles E. Wil 
son and Secretary of the Army Wilber 
M. Brucker 
Army's budget for the 1956 fiscal year, 
that 


recently reviewed the 


secking to achieve economies 


would not affect the Army's combat 


readiness, 

Mr. Brucker 
effort was made to cut into “the 
Army. Rather, he 


emphasized that no 


bone 


and muscle” of the 


said, attention was concentrated on 
achieving “housekeeping economies.’ 
The that 


the strength of the Army for July 1, 


Army Secretary declared 


1956, was originally set at 1,027,000 


men and that this figure still stood de 
that cuts to that total 


Spite rumors 


would be made by January 1, 1956 


A cut 


strength of 1,120,000 men to 1,027,000 


from the Army's present 
in the next few months, Mr. Brucker 
stated, would cause a “violent disrup 
tion.” 

Mr. Brucker indicated that one way 


some of the hoped-for 


of effecting 
economies might be through a “single 
service administration” of certain sup 
plies and purchases by the service best 
equipped to handle the matter. He said 
the objective would be to avoid over 
lapping activities that might increase 
costs. 

The indications are that, in accord 


ance with President Eisenhower's as 
surances, our national defense program 
will not be weakened by drastic econ 
omies. 


The public reaction seems to be this: 


If we must save, let’s cut down on over 
head. Too much red tape and too much 
manpower devoted to overhead controls 
are still areas in the Defense structure 


where real economies could be effected. 


Ordnance Handbook 
Your hobby, 


noyance with terminology and nomen 


preoccupation, or an 


clature problems can help an important 
military project in the held of military 
engineering 

across 


Ordnance cuts 


engineering 
many fields of science and technology, 
and information for design work is 
drawn from many diverse fields of 
knowledge 


some chance that your 


It there is 
subject field might be of interest in 
ordnance work, and if you have either 
formal or informal collections of ter 
minologies, glossaries, specialized dic 
references to them, 


Kent, 


Documentation 


even 
Allen 


Center tor 


tionaries, or 
please contact Associate 
Direc tor, 
and Communication Research, School 
Western 


University, Cleveland 6, Ohio. 


of Library Science, Reserve 

Several months ago Army Ordnance 
initiated the preparation of a compre 
hensive Ordnance Engineering Design 
Handbook to summarize fundamental 
principles and basic design data. 

The handbook is being written to 
provide needed information to Army 
Ordnance and arsenal personnel and 
to the engineering staffs of contractors 
having ordnance design responsibilities 

It is planned that the handbook will 
consist of approximately 180 sections 
of about 100 pages each. Completion 
of the first edition of the handbook is 
expected to require about five years. 
The format is being worked out so as 
to facilitate revision of individual sec 
tions as may be required by future de 
velopments, 

Final impetus to prepare the Ord 
nance Engineering Design Handbook 
Korean 


when it became evident that availability 


developed during the war 
of a central reference of ordnance de 
sign information would have materially 
speeded up the design, development, 
and production of new military weap 
ons. In a future conflict, need for such 
publications may be even more acute. 

It is a matter of considerable im 
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portance that uncertainties as to the 
meaning of terminology and nomencla 
ture do not impede ordnance design 
and development. It is no easy matter 
to establish definitions for many ord 
nance terms that are also used in other 
areas of science and technology. 

Cooperation in avoiding confusion 
as to meanings of terms should prove 
helpful not only to designers and users 
of ordnance, but also to you 

Over-all editorial responsibility for 
the handbook has been assigned to the 
Ordnance Engineering Handbook Of 
the Office of Ord 
Duke University, 


fice established by 
nance Research at 
Durham, N.C. 
The Center for Documentation and 
Western 


Ohio, 


Communication Research at 


Reserve University, Cleveland, 


Is cooperating with the Engineering 
Handbook Office in the important areas 


of terminology definition. 


Dry Lubricant Developed 

Basic research at the Naval Research 
Laboratory in surface chemistry—what 
happens chemically at the surfaces of 
liquids and solids—has paid off in the 
development of a “miracle” lubricant 
with a wide Varicty ot potential mult 
tary and industrial uses, according to 
the Navy 

In the form of an easily applied 
plastic film only a few ten-thousandths 
of an inch thick, the combination dry 


and corrosion preventive 1s 


lubricant 
serviceable from 75 degrees below zero 
to 500 degrees above. Polytetrafluoro 
ethylene, better known in the United 
States by its trade-name, “Teflon,” and 
previously well established as a protec 
tive coating and electrical insulating 
material, is the substance used. 
Following tests at the Naval Research 
Laboratory of automatic pistols, rifles, 
similar Ordnance 


ammunition, and 


equipment Ww hic h were coated with 


thin films of the new lubricant, the 
Marine Corps has completed extensive 
field tests of coated infantry weapons 
According to the Marine ( orps, these 
tests, which lasted approximately eight 
months, have established that “the orig 
inal coating provides satisfactory lubri 
cation for an almost indefinite period 
following issue.” 


In addition, the dry lubricating film 
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also proved to be “a suitable preserva 


tive tor long-term storage of weapons 


under those conditions which might 
and is “much 


exist In a storage site’ 


superior” to the conventional preserva 
tive both in corrosion-prevention prop 
erties and in maintaining combat read 
iness ol weapons. 

This development grew out of NRI 
research for the Navy's Bureau of Ord 


nance all-weather lu 


requirement tor 
bricants for aviation ordnance during 


the Korean war and earlier basic re 


search for the Office of Naval Research 
on the wettability of Teflon and other 


plastics. An interim solution to the 
problem ol lubricating sutfomatic air 


from minus 70 to plus 


craft 
160 degrees Fahrenheit was supplied 


Korea within 


cannon 


to the combat forces in 


go days through the use of syntheti 
oils and greases which were the prod 
uct of previous NRL research. 


However, there were continuing 


problems with aviation ordnance lu 


bricated in a conventional manner with 
oils, greases, or waxes, Such lubricants 


pick up and retain dust, dirt, debris 


and water 


[he major lubrication problem in 


automatic aircraft cannon was assoc! 


ated with the need for a cartridge-case 


lubric ant which would be retained for 


a long period of time and yet would 


not become contaminated. 

Faced with these problems chemists 
at NRL began investigating dry-film 
lubricants as a replacement for con 


fluid 


tailed outline was prepared of the de 


ventional lubricants. First, a de 


sirable characteristics for an ammuni 


tion lubricant, A satisfactory lubricant 
for this purpose should have 

1. A coefhicient of friction of o.1 or 
less over a temperature range of minus 
75 to plus 500 degrees Fahrenheit 

2. Good adhesion to brass and steel 
over the same temperature range 

3. No softening or melting point over 
this temperature range 

4. Repellence to both water and dirt. 

5. Negligible solubility in any oil or 


solvent which would be likely to con 


tact it 

6. Ease of application without affect 
ing the cartridge metal 

7 Ability to prevent atmospheric 


corrosion of brass and ste cl. 


8. Economy in terms of cost of appli 


cation and adequate availability in tin 
ot war 
Out of the tourteen most promising 


dry-hlm lubricants investigated, only 


the one adopted could meet these re 


quirements 


New Aircraft Design 


Discovery and experimental develop 


ment of a new concept of aircraft de 


sign leading to very marked perform 


ance improvement in the transsonk 


} 


heen revealed by the 


speed range has 


National 


nautics 


Advisory Committee tor Aéro 


Speed yains of as much as 
twenty-five per cent have been attained 
by application of the new concept 


Called the “area rule,” the new 


sign principle was developed by Ri 
ard T. Whitcomb 
at the NACA's 
Laboratory 
Since 


which results in a fuselage shape vari 


34-year-old scientist 
Langley Acronautical 


area-rule concept 


then the 


“Coke-bottle 
Monroe, has 


ously described as wasp 


Marilyn 


been applied on two supersonic au 


waist, ind 


planes unveiled by the military services 
Grumman Firk-1 (orig 


Navy } 


Air Force Convair F1o2-A (sec 


They are the 
inally designated FoF-g by the 
and the 
photograph on page 534) 

In simplest terms, the area rule is a 
rational way of reducing very greatly 
which cmcurs at 

Whitcomb's 
was begun m wst m the first of the 
NAC 
work 


first time with experimental proof, that 


the sharp drag rise 


transsonic speeds work 


A's transsonic wind tunnels. His 


resulted in recognition, tor the 


when the drag -rise characteristics of 


wings, bodies, tail surfaces, and other 


parts of the airplane were considered 


as a whole it was possible to develoy 


a design where the total dra was 


greatly redu ed Whitcomb found that 
the drag rise was primarily 1 result of 


the combined cross-sectional area dis 


tributions 


In other words users of the rea 


rule pinch the fuselage where the wings 


are attached. In this way ross section 


urea of the fuselage and the wing to 


yether hecome the same as it would he 


for the streamlined fuse ive with 


only 
optimum drag haracteristics on the 


transsonn spec d ranye 








For Armament Preparedness 


A review of the aims and purposes of the American Ordnance Assocration 


mcluding the lustorical background, present objectives, relations with 


the armed forces, and the continuing need for interest in preparedness 





The Executive Committee of the 


{merican Ordnance 


{ssociation at its meeting on September 15, 


1955, adopted the following declaration concerning the aims and objectives of the Association. Peni- 


odically these goals are reviewed in order that the work of the 
on land, in the air, on and under the sea. After thirty- 


the national needs for armament preparedness 


{ssociation may best confor m with 


seven years of service to the development, production, and supply of superior ordnance by the Science 
Industry-Ordnance Team, the Association reaffirms the singleness of its goal and the determination to 


keep America strong through armament preparedness. 


The Editors. 





£ HE American Ordnance Association began as the 

Army Ordnance Association in 1919 immediately fol 

lowing the First World War. It was apparent in that 
war that the relationship between science and industry on 
the one hand and the Ordnance Department of the Army 
on the other must be kept in closest liaison in time of peace 
for the prompt development and production of superior 
ordnance in time of war. 

The men who founded the Association had served in posi 
tions of highest ordnance responsibility in the First World 
War and felt personally obligated to take some steps which 
would guarantee that American science and industry would 
have a vehicle and that the Ordnance Department of the 
Army likewise would have a continuing means of bringing 
about the closest liaison of the two in time of peace. Thus, 
they hoped to help reduce the time factor and the cost of 
adequate ordnance production in time of emergency. 

Then was begun the unique relationship between the As 
sociation and the Ordnance Department of the Army which 
continued with increasing vigor throughout the next twenty 
years of peace and the five subsequent years of war. The 
initial membership of the Association after its first year was 
1,900 individuals, The value of the Association to the Army, 
to the Ordnance Department, and to its members during its 


first quarter century, in peace and in war, was expressed in 
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highest terms by the Chiefs of Ordnance, the Chiefs of Staff, 
and the civilian heads of the Army. 

It has been estimated by competent authority that the 
\ssociation’s work for the Ordnance Department of the 
Army prior to the Second World War was responsible in a 
major degree for the promptness and speed of armament 
mobilization incident to that conflict. The expectations and 
the wisdom of the men who founded the Association were 


fully demonstrated. 


Transition from Army Ordnance Association to American 
Ordnance Association.—With the advent of the unification 
of the armed forces in 1947, the question arose as to the 
advisability of broadening the base and the objectives of the 
Army Ordnance Association to include the advancement of 
armament preparedness for the Navy and the Air Force as 
well as the Army, A nationwide committee was appointed 
under the chairmanship of Col. Herbert A. Gidney, Pitts 
burgh, Pa., a vice-president and charter member of the Asso 
ciation, to examine and recommend on this subject. 

The committee worked long and arduously on its assigned 
task. It recommended that the Association broaden its base 
to include all armament preparedness—the Navy and Air 
Force—in the same degree and through the same methods 


it had adopted for the Army. A new constitution was pro 
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posed to meet the objectives the Committee recommended 

In January 1948 the membership of the Association by 
letter ballot approved the recommendations of the Com 
mittee on Organization. The name of the Army Ordnance 
Association was changed to the American Ordnance Asso 


ciation, and the proposed new constitution and by-laws were 


adoptex 1. 


Present objectives as stated in the constitution and by- 
laws.—The objectives of the American Ordnance Associa 
tion are set forth in its constitution and by-laws as follows 

Constitution—Article I, Section 2.—“The American Ord 
nance Association shall be a patriotic, educational, scientific, 
nonpolitical, and nonprofit-making organization of Ameri 
can citizens dedicated to scientific and industrial preparedness 
for the common defense as one of our Nation's strongest 
guaranties of national security and peace.” 

By-Laws 


of Article I of its constitution, the aims and purposes of the 


“In conformity with Section 2 


Paragraph 1 
Ss 
Association shall be: 

“(a) To assist in effecting industrial preparedness on the 
part of a strong private free enterprise system as being one 


of America’s strongest guaranties of peace 


“(b) To encourage programs for ordnance research and 


development, particularly among private, industrial, educa 


tional, and researc h organizations in cooperation with the 
research agencies of the ordnance organizations of the De 
partment of Defense and to keep available the highly special 
ized knowledge necessary for arming the manhood of the 
Nation by stimulating interest in the design and production 
of ordnance matériel; 

“(c) To bring to the attention of the people of our coun 
try the necessity for scientific and industrial preparedness and 
through meetings, conferences, and publications to spread a 
proper understanding of the need for adequate ordnance and 
related military preparedness: 

“(d) To provide, when required, the services of compe 
tent committees to investigate and report upon special ord 
nance subjects and to encourage programs for the adequate 
understanding of the procurement, production, and other 
related phases of national preparedness including those new 
developments of logistics necessitated by modern military 
strategy and tactics; 

“(e) To encourage adequate military training throughout 
the Nation and the upbuilding of adequate enlisted and com 
missioned Reserves: 

“(f) To promote mutual understanding and to effect co 
operation with American scientists, inventors, engineers, and 
manufacturers in civil life and the personnel of the armed 
forces; 

“(g) To coéperate with all agencies of the Government 


in planning the mobilization and utilization of the Nation's 
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scientiihc and industrial resources tor the national security; 


(h) To issist in deve loping and maint Hniny cthorent per 


sonnel, both commissioned and enlisted, tor the units re 


quired tor logistical support of the Army, Navy, and Air 


Force in the event of an emergency 


“(1) To commemorate the services rendered by the in 


dustry of the Nation and by the military personnel and ci 


vilian employees of the United States Army, Navy, and Au 


Force and of American science and industry in the wars in 


whi h the | Inited States has hee n enygaye d 


Present Implementation of Objectives. The implementa 


volved over the years to a 


tablished The 


tion of the above objectives has « 


| 
pomnt where its pattern 1s well « principal 


operations of the Association are 


1. The publication of Orpnance, the Association's bi 


monthly journal. This magazine, established in 1920, has at 


tained a worldwide reputation. It contains irticles of current 


interest by military and civilian authorities on all phases of 


irmament preparedness. It publishes regularly department 


devoted to atomic energy, material ywress, new develop 


ments, armament clectronics, rockets and yuided missiles 


recent patents, ind book reviews. It also contains reyularly i 


section devoted to armament technology. In future this 


nonclassihed papers ce 


Technical Di 


tion will be devoted primarily to 


livered at meetings of the Association § 


ind Committees 


In a recent survey of former members of the Association 


who allowed their memberships to lapse scarcely any were 


dissatisfied with the magazine as to its content or editoria 


policies 


», Supplementing Orponance, the Association also pub 


lishes Tue Common Derense—a monthly Washington news 
current information and 


The 


wise publishes for the benefit of the members of its Technica 


letter for members containing 


opinion on armament preparedne s‘ Association like 


Divisions and Committees and of its company member 


Inpusteiat. Prepareoness, a bimonthly bulletin devoted to 


ye neral progress in the held of armame nt pre paredne $$ 
2 National 
throughout the year are devoted to the ise ussion and con 


These en 


regional, and local meetings ind seminar 


sideration of armament preparedness problem 


brace the annual mectings of the Association, the meet nus « 
the Association's forty-seven local Posts and Ch ipters, and the 


open meetings of the ninety Technical Division: ind Con 


miuttees The deyree of interest in these mectiny ontinwue 


it high level. both on the part of representatives of the armed 


forces and of science and industry 


{ Geograph ally the Association's wtivities are irried 


forward by the forty-seven local Posts. he idquarter of whicl 


ire in the principal industria enters of our countrys The 


organization 1s fortunate in the caliber of leadership and co 
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operation it receives trom the officials and members of the 
Posts. 

Judged by the degree of interest which is at its highest in 
the history of the Association, our Posts, with minor excep- 
tions, indicate the value of the function they perform which, 
under the constitution, is “to assist regionally and locally in 
carrying forward the annual programs of the Association.” 

5. When the Army Ordnance Association became the 
American Ordnance Association in 1948, steps had been 
taken to perform a broad new function for the Defense Es 
tablishment which had not hitherto been in effect. This was 
the provision for national Technical Divisions and Commit 
tees to advise the Defense Establishment, especially the Ord 
nance Corps of the Army, the Bureau of Ordnance of the 
Navy, and the Matériel Command of the Air Force, on en 
gineering problems connected with ordnance armament de 
sign and production, 

These Divisions and Committees have met with universal 
and enthusiastic acclaim by the agencies of Government and 
are performing a voluntary service which is both unique and 
impressive. 

The Technical Divisions and Committees, 90 in number, 
comprising 1,300 members approximately, are confined 
strictly to voluntary advisory functions concerning armament 
production engineering problems. They do not operate in the 
field of procurement, are not concerned with the placement 
of contracts, and rigorously adhere to the Association’s gen 
eral policies as a nonpolitical, nonprofit, nonlobbying insti 
tution. They do not concern themselves with price, market, 
or any other aspects of merchandising or trade. 

The activities of these Divisions and Committees, new to 
the Association during the past ten years, are now a major 
function and, judged by opinion on all sides, are a most 
valuable service. They do not duplicate the work of any 
other technical society and adhere precisely to the field of 
ordnance and other armament. 

6. As a result of its conservative financial policies and of 
its determination to keep membership costs low and mem 
bership services high, the Association has attained financial 
strength to assure its continuation over many years. In this 


review, finan ial considerations are not paramount, 


Relations with the Army, Navy, and Air Force.—After 
thirty-seven years of constant codperation with the defense 
forces of our country, the Association enjoys today the rare 
distinction of being accorded the closest relationships in the 
held of ordnance technology with the Army, Navy, and Air 
Force and, indeed, the entire Department of Defense. This 
status is largely due to the caliber of the membership and its 
loyal and efficient coéperation, 

It is an accepted fact throughout the armed services that 


in its dealings with representatives of the Association the 


440 








organization has no commercial interests, political afhliations 
or procurement objectives. Hence there is general acceptance 
of the fact that the American Ordnance Association is not a 
trade association. 

There is also the realization that the design and produc 
tion of armament in the United States are not normal in- 
dustrial undertakings and that a society such as the A.O.A. 
in peacetime, even more than in war, has the opportunity 
as well as the obligation of keeping alive the interest of 
American science and industry in the needs and problems of 
the Defense Establishment, and also bringing to that Estab 
lishment the advisory skills and recommendations of the As- 
sociation’s members. There is also full realization of equality 
of loyalty on the part of the Association to the Army, Navy, 


and Air Force. 


Continuing need for an American membership society de- 
voted to armament progress.-The United States in this year 
1955 is again undergoing a change of public opinion which 
is indicative of less national emphasis on American arma 
ment. The Association has lived through two prior episodes 
of the same nature but in varying degree. Following the 
First World War the Army Ordnance Association was the 
lone voice crying for armament preparedness when the gen 
eral apathy on the part of the public and of industry per 
mitted our armament potential to dwindle almost to the van 
ishing point. The experience was repeated after the Second 
World War. 

But the Korean war followed before the damage to the 
Defense Establishment had descended to the depths it had 
reached twenty years before. It is fair to assume that public 
interest in armament preparedness will again decline ma 
terially, if not during the present generation, certainly during 


the next, assuming an era of peace in the immediate future. 


ODAY, after thirty-seven years, the American Ordnance 

Association has its highest peacetime membership, 37,543, 
including 1,216 companies. The activities of its Posts and 
Chapters are greater than at any preceding time. The work 
of its Technical Divisions and Committees is more wide 
spread and continues to receive the broadest coéperation from 
industry members. The Association's publications are at their 
peak in number of pages and in circulation. 

Apparently the objectives of the Association are being met 
more successfully than ever before, and it is proposed that in 
the light of this survey the aims and purposes of the Associa 
tion as set forth in its constitution and the methods of im 
plementation described as above continue without interrup 
tion and with vigor. 

To the question: Shall the Association change direction in 
uny respect? The answer, sustained by experience of more 


than thirty-seven years, is: Hold course and full steam ahead! 
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Executive Committee of the A.O.A. 


Holds Meeting 


The 
sociation § 
A.O.A 
on Thursday, September 15tl 

Vice 


dent of the 


Executive Committee of the 
Board of Directors met at 
headquarters, Washington, D. ¢ 


Adm. George F. Hussey, Jr., presi 


Association, presided at the 
Levin H 
Har 


Cincimnat vice-pre 


meeting attended by Lieut. Gen 
Campbell, Jr., Washington, director 

Knowles 
Louis Polk, Dayton, vice 
New York 


Washit gton 


vey ( 
dent 

R. E. Gillmor 
F. Floberg 


sel; Florence G 


resident 
Johr 


I 
director 
assistant cour 
Washington 
Washington 


Ferriter 
4 Codd 


executive vice-president 


secretary ; and Leo 


4 memorial resolution for Col. Charles 
Deere Wimar 
ing member of the A.O.A., was 


i found 


read ! 


late director and 
v 


Campbell and a 


memorial reso 


William Crozier, 
of the As 


General 
lution in tribute to Mrs 
only woman charter life member 
Codd 


adopted 


sociation, was read by Colonel Rot 


resolutior unanimously 
Colonel ( 


status of the 


Were 
xld presented a report on the 
finances and membership of 


the Association and furnished each mem 


ber with detailed 


tabulations for the pas 
eight months. At the recommendation of 
Admiral Hussey, Maj 
McIntyre, treasurer of 


was elected to 


(,enN lames 
the A 

serve as a director fo 
unexpired term of Colonel Wiman t 


1956. The 
staff 


cember 31 Admiral then 


troduced a study, prepared at na 
headquarters, that 
purposes of the A.O.A 


general discussion, the 


tional reviewed the 


aims and After 
recommendations 
of the study were unanimously approved 
(The study is 
438-440 


Pertinent parts « 


published in full on pages 
of this issue.) 

if the last 
ment of Mr Crozier were read hy 


nel Codd. Mrs 


Association as the beneficiary 


will and testa 
Colo 
Crozier has named the 
to receive 
her residence and a bequest of $25,000 
It was re 
Mrs 
Crozier’s bequests, and a committee wa 


appointed to study the 


for the provisior of a library 


solved that the Association accept 
details in connec 
tion with eventual disposition of the prop 


erty 
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in Washington, D. C. 





ASSOCIATION AFFAIRS 


G M (,reenwe 


Company 


duc co 


Hussey’'s 


Admiral 


iM) i pecia 


nance 
mously approved 


The pre 


| nent, with ommittee s ap 


proval ippomnted the tt sing omin 
soetzenhe« reer 


Hlerbert R 


ing committee: Ralph 
\ i imngtor 1) { 
White, Detroit, Micl 
Wilson, Lo Angel 


present at the 


OVER 400 MEMBERS AND GUESTS 
ATTEND ANNUAL GOLF TOURNEY 
AND DINNER SPONSORED BY 
nominations for THE WASHINGTON POST 
of tour 


year 


iaree 


e AT 


of lirector 


SAN FRANCISCO The 


of the Po 


oard 
t mv at the 
Union Club for lunct 

1955 Lawrence 

dent, as presiding o pr nted 
A.O.A 


Certificate preciation 


L. S. Fletcher, left, San Francisco Post 
president, presents certificate to G. W 
Greenwood, past president, while Col 
C. A. Heath, right, watches proceedings 








Association Affairs 


Posts and Chapters 








Maj. Gen. Emerson L. Cummings, Chief of Army Ordnance, second from left, 
felicitates Col. William J. Rushton as he retires as civilian chief of the Birming- 
ham Ordnance District while Col. H. G. Lang, district commanding officer, 


left, and G. 5 


Lawson, new chief of the Birmingham district, right 


look on, 





the lucky registration numbers. At the 


final drawing in which all hands partici 
pated, two television sets presented by 
Crosley and Bendix and a Frigidaire pre 


ented by H I 


Motors were the choice pieces 


jennings of General 


The winner of the Frigidaire was Capt 


Jame I tyrne, commanding ofheer 
U. S. Naval Proving Ground, Dahlgren 
Va. The skipper was just going out the 
front door to drive back to his station 


when he heard his number called to re 


ceive the prize 
This gala occasion required strenuous 
efforts on the part of many member ot 


the Washington Post and particular 


thanks are 
M. Riveire 
(Company ‘2 


due to the president, George 
(joodyear Tire & Rubber 


Decker, Allis-Chalmers, 


general chairmar John Tope, Republic 
steel, program chairmatr S. L. Magee 
United States Steel, invitations and an 


R. W Berry Aveo Cor 


poration, golf committee; James G. Clark, 


nouncemenits 


tureau of Ordnance, horseshoe pitching 


committee Kenneth Hampton, Detroit 


Diesel Engine Division of General Mo 
tors, door prize Capt. Charles S. Wig 
nin Borg-Warner Corporation, dinner 
committee ; Raymond E. Williams, Ameri 


cal Motors Corporation membership 


mnimittee 





Western Michigan Chapter Meets for 
Luncheon and Military Demonstration 


The many loyal members of the Ameri 


can Ordnance Association from Grand 


Rapids, Kalamazoo, Muskegon, and other 
cities of Western Michigan assembled with 
the local Ordnance fraternity at St 
Joseph, Mich 


ord crowd of over 


on September th \ rec 
250 members and guests 
Hotel Whitcomb 


joined by contingents 


were on hand at the 


where they were 
from the Lansing Chapter and the parent 
Post at Detroit 

luncheon 


Medaris, 
Office of 


honor at the 


Gen. |. B 


The guest of 
tneeting Aa liriwg 


chief of the 
the Chief of Army Ordnance 


Industrial Division 
Elisha (sray, 
greeted the guests 


Il, Chapter president 


and turned over the meeting to the toast 


Don M. ¢ 


to the commanding general 


ompton, civilian adviser 


hifth 


master 
Army 


Mr. Compton introduced guests at the 
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Assistant Sec 
Roderick ; 


commanding 


speakers table imcluding 
retary of the Army George 
Maj (et P DD 


general, Fifth Army; Maj. Gen 


Cinder, 
George 
Moran, Michigan National Guard; Brig 
Gen. P. M 


Ordnance 


Seleen, commanding general, 
lPank-Automotive 
B. L. Gordon, Blackmer Pump Company 
Grand Rapids; S. K. Harrington, Kala 
mazoo; Paul Lear, Inc., 
Rapids; G. B. Bonfield, 
Board Company, Filer City; 
Waindle, a 
Western Michigan who had come all the 
Mass., to attend this 


Command ; 


Moore Grand 
American Box 
and Roger 
long-time businessman of 
way from Boston, 
meeting 

General Medaris spoke on the mission 
of Army Ordnance in developing weapons 
of the future, building his talk for the 
iround guided-missile develop 
Army Ord 


exploring fields of science that 


most part 
ment. He made it plain that 
nance was 
might aid in producing more advanced 
weapons and did not consider that guided 
missiles were necessarily the final answer 
The (,eneral stressed that science has had 
to advance in great strides over the past 
ten years in order to attain the present 
status and that, although Ordnance held 
the responsibility for weapons, it needed 
the full support of industry both in re 
search and production in order to ensure 
the supremacy of our weapons in the 
future 
Following luncheon the Chapter em- 
barked in gaily decorated automobiles and 


buses to reassemble at the Twin Citic 


Airport. Here units of the Michigan Na- 
tional Guard, including the 246th Tank 
Battalion, the Headquarters Company, 
46th Infantry Division, and the 172nd 


Fighter-Interceptor Squadron demon 
strated in a simulated air-ground maneu 
ver against an aggressor unit the high 
Guard in 


standard of training of the 


Western Michigan. At the conclusion of 


Army rescue helicop- 


the sham battle an 





Elisha Gray, II, president of the Western Michigan Chapter, left, and Britton 
L.. Gordon, Chapter secretary, right, welcome Maj. Gen. J. B. Medaris, chief of 
the Industrial Division, Office of the Chief of Ordnance, the guest of honor 
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Laastgale 
Association Affairs Posts and Chapters 
ter alighted to remove two of the simu an interesting tour of the Whirlpool Cor sized the ecessity of close cooperatio 
lated wounded poration plant between civilian ustry and the t 
After this stirring demonstration some t Nad truly il outstanding event 1 nance activitve { tiv ari force bie 
- members stayed to view exhibits of guided the annal f the Michigan Post we poimted out that one key to t coopera 
missiles, guns, tanks, and combat vehicles conceived t mpre madustry vit the thon was the Lechnical ldivi ga i 
while others returned to St. Joseph for importance of armament preparedne tion of the O ance Associat 
(,enera \ ‘ t ¢« erates I val 
ous Tec cal Division und ¢ mites 





the A.OLA ha established and oted 


Rio Grande Post Marks Transfer of that it was the responsibility of thes 








—_ e ’ . groups to keep abreast of new manutac 
Headquarters to White Sands, N. Mex. wing processes w over 1 give prom 
issistance ving the enginecring a 
pe «luctio wobletr i rdnanece 
(,enera iT immmounced the cor tte 
member umd outhned the | t 
gran 1 er t guUMlAnCce if ‘ 
tee tor i ms ‘ ler 
il | ity I b ! 
Inect va | I treat i 
Ith nace ! merat i 
Sands a the wuljourned to t an 
Club tor cle 
After th cheat a Cavaica ! 
and automobile carried the menih 
one of the erous laune gw site 
Col. B. I. | Hirsh gave a briet 
General Hel lual mission of operating 
an wmtewrated testing range tor i thre 
service and t the mu ! 
for \rmy Ordnance Liew. Co | l 
‘ Brig. Gen. Thomas K. Vincent, A.O.A., staff consultant for Technical Divisions Peters next explained the unclassified 
and Committees, left, addresses meeting of the Rio Grande Post. Others on feature f the Nike antiaircraft missile 
the speakers’ platform are, left to right: M.S. Darbyshire, member, executive : 
committee; Capt. J. M. P. Wright, A.O.A. consultant for Posts; Col. H. E. Min- and the programming for the test - 
ton, retiring Post president; Brig. Gen. L. 1. Davis, USAF, new vice-president \lthough the missile wa an wont i 
i some light cloud ifter firing, the test 
The Rio Grande Post commemorated the entire Association for the interest and appeared satisfactory. The members a 
the transfer of Post headquarters from support of the Rio Grande Post before inspected the original underground Nike 
El Paso to White Sands Proving Ground turning over the chair to the new presi launching equipment and were briefed ot 
N. Mex.. at an all-day meeting on Wed dent, General Bell the Honest John rocket 
nesday, July 27th. that included the ir Brig. Gen. Thomas } ,incent, former In the assembly area the proving ¢ 
stallation of recently elected officers and commander of Redstone Arsenal and now personnel “wl lined up the verich il 
directors staff consultant tor Technical Divisior equipment that gave the CCESSAl 
Members arrived from as far as Dem and Committees of the A.OLA was the bility to firing Honest Jol lt ( 
ing and Roswell, N. Mex. to join the principal speaker. The general empha poral missile. Li tratw ere give 
crowd from El Paso as the meeting 
° opened at the proving ground auditorium 
at 10 a.m 
This was an auspicious occasion at Rio no 


Grande for not only was a new head 
quarters established but new officers and 
1 greatly increased board of directors 
were installed, while membership had 
heen almost tripled in the preceding two 
months 

Brig. Gen. W. L. Bell, commanding 
general, White Sands Proving Ground 
greeted the assembly and introduced Col 
Henry E. Minton, retiring Post president 
Colonel Minton described the origin of 
the Post, heartily acclaimed the shift of 
Post headquarters and asked Capt 
|. M. P. Wright from national head 
quarters to introduce the new officers and 


directors 





After the introductions Captain Wright 
read the preamble to the A.O.A. consti 


Members and guests of the Yankee Post of the Association are shown in- 
tution and expressed the appreciation of specting various marine units during a visit to the Boston Naval Shipyard. 


November-December 1955 443 





Ss eS a SO Poets and (“hanters 





Association Affairs 





Posts and Chapters 





of positioning and fueling techniques of 
both weapons 

Ihe Association is sincerely grateful to 
General Bell not only for his hospitality 
but for devoting his valuable time in co 
Minton of El 
Post 


operation with Colonel 
Paso in stimulating interest in the 
Ihe entire effort was implemented by the 
excellent work of the new Post secretary, 


Lieut. Col. J. M. Hamblin 


The new officers in addition to those 


mentioned are Vice-presidents, Brig 


Gen. L. I. Davis, H. M 
Lindeman, and Herbert L 
urer, Capt. W. H. Clark 
Ihe new directors are 
Brig. Gen. J. M 
4. Hall, M. S. Darbyshire, Harry James, 
Henry H. Bruhn, C.W.O. John F. Car 
son, Guy L. Rogers, G. W 
eral Davis, Capt. Levering Smith, | 
Minton, J. A. Bonnell 
Hodson, Frank M 
Smith, and A. H 


Dow, A 
Karsh; treas- 
Bell, 


Sylvester 


(seneral 


Re ynolds, Col 


Gen 
fe 


Rupert 


Rogers 


Colonel 
Chisholm, R. J 
man, Robert B 


Bow 


Ribble 





New Orleans Chapter Members See 
Aérial Demonstration at Eglin AFB 


Seventy members of the New Orleans 
Asso 


Air Force Base, 


Chapter of the American Ordnance 
ciation motored to Eglin 
witnessed an aérial fire 


Fla., where they 


power demonstration presented by the Air 





ground; bombing from all altitudes from 
fifty feet up; 


evacuation of a 


rocketry ; a demonstration of 


an air downed airman; 


and a fly by of the famed Boeing B-52 


A comparative bombing display was 


Maj. Gen. E. P. Mechling, Commander, Air Force Armament Center, left; 
Col, P. S. Bechtel, president, Florida Post, center; and W. L. Love, president 
of the New Orleans Chapter, right, discuss program at Eglin Air Force Base. 


Proving Ground Command. Following 
the demonstration the mefnbers were the 
special guests of the commander of the 
Air Force 
Edward P 

Among 
Robert Swezey, executive vice-president 
of the WDSU 
Mel Leavitt, director at 
WDSU-TV:;: and Willard Love, 


tion engineer, Rheem Manufacturing Com 


Armament Center, Maj. Gen 
Mechling 

the distinguished guests were 
Broadcasting Company ; 
spec ial events 


produc 


pany, and president of the New Orleans 
Chapter of the Association 
The Field in 


time to view a thrilling exhibition of pre 


group arrived at Eglin 


cision acrobatic flying presented by the 
Sabre-Knights, a group of four officers of 
the Air 
tioned at Castle 


There followed an action-packed dem- 


Defense Command who are sta 
Air Force Base, Calif 


onstration of Air Force firepower which 


included gunnery—air-to-air and air-to- 
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highlighted by a flight of a B-17, the 
World War II stand-by, and a B-36, the 
long-range intercontinental bomber 
At the 


and after 


demonstration 
Club, the 
\.O.A. group visited the ground gunnery 


conclusion of the 
lunch at the Officers’ 


range of the Air Force Armament Center 


at Eglin. The Air Force Armament Cen 
ter, one of the ten centers of the Air Re 
search and Development Command, pre 
sented an air armament display which il 
lustrated its mission of research and de 
velopment testing of Air Force Arma 
ment 

Lieut. Col. Jack Whittset, assistant di 
rector of test operations of the Armament 
Center and narrator during the demon 
stration, pointed out the requirements for 
developmental testing of air armament in 
order to produce at the proper time the 
armament subsystem to fit the complete 
systems 


Air Force weapon requirement 


After the 


Love and other 


weapons demonstration Mr 
A.0.A 


General Mechling and were 


members met in 
formally wit 
briefed on some of the current trends and 
solutions to the air-armament problems 
which face the defense effort of the coun 
try. An interested member of this group 
was Col chief of the 
Plans and AFAC : 
and president of the Florida Post of the 
Association. Mr 
tel discussed the 
Posts 


Paul S. Bechtel 


Programs Division 
Love and Colonel Bech 
plans and activities of 
their respective 
The group motored back to New Or- 
leans with a fuller understanding of Air 


Marshall 


“Without armament there is no air force.’ 


Lord Trenchard’s statement- 


© AT ALBUQUERQUE.—The Albu 
querque Chapter of the Rocky Mountain 
Post met on September 5th at the audi 


torium of the University of New Mexico 
Col. Charles F. H. Begg 
dent introduced the guest of honor 
R. Townsend 


standards engineering at the 


Chapter presi 
John 
director of materials and 
Sandia Cor- 
poration 
Mr lownsend, who has been chairman 
of the Standards 


can Standards 


Council of the Ameri- 
Association, gave the mem- 


an excellent account that explained 
| 


bers 


how vital standardization has hecome i 


the progress and growth of industry 


e©AT ABERDEEN PROVING 
GROUND Associ 


ation awards recently were presented to the 


American Ordnance 


outstanding cadets of the 1955 R.O.T.( 
summer camp. Maj. Gen. FE. L. Cum 
mings, Chief of Army Ordnance, took the 


review and after a brief address presented 
commissions to all the student officers 
Cummings, Brig 


staff 


General 
Vincent 


Follow ng 
. & 


the American Ordnance 


(ren consultant of 
Association for 
lechnical Divisions, spoke to the students 


and presented the Association's medal 
award to the outstanding cadet in the regi 
ment and in each company and battalion 
General Vincent gave the newly commis 
sioned officers some down-to-earth advice 
on achieving a successful career in Ord 
particularly that in 


nance. He stressed 


addition to observing the usual military 


customs it was important that they put 


their shoulder to the wheel technically 


yet without attempting to change prac- 
tices of long standing that might at first 
seem to be questionabl 

The following honor cadets received the 
American Ordnance Association's bronze 
medal and lapel bar: Richard L. Tapp 
John T. Hayes, and William H. Rudnick 
The Citadel; William A. Leitner, Clem 
son Agricultural College; David L. Ellis 
Marshall John E. Lancaster 
Georgia Institute of 


Maurice M 


College 
Technology; and 


Patterson, Rice Institute 
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Cleveland Post Conducts Industrial 
Preparedness Tour at Goodyear Plant 


Annual Industrial Prepared 


The Third 


ness tour of the Cleveland Post surveyed 
the (,oodyear Aircraft Corporatior on 
September 22nd. Attendance is 270 for 


the all-day visitation 


Welcoming Post members were Edwin 





plastic manufacturing divisions; viewed 
the Nike booster case plant iw aircratt 
heel and brake assemblic tudied radar 
detection structure learned something of 
lighter-than-air ip fabrication m Coo 
year’s huge aircraft dock, one of th 


Shown inspecting a Nike missile unit at the Cleveland Post meeting are, left to 


right: J. 
Ordnance 
E. J. Thomas 


Comdr. A. E 
director; and A 


District ; 
Post 


J. Thomas, president of Goodyear Tire 


and Rubber Post director 


T. A. Knowles, vice 


lyear Aircraft Corporatior 


Company a 


president and general 


manager, G:00« 
\. J. Weatherhead, Jr 
Weatherhead Company, 
Post president and J. | 


ident of 


president of the 
Cleveland and 
lrainer, execu 
tive vice-pre Firestone Tire & 


Rubber Company, a national director of 


the A.O.A 


and 


and the Post's vice-president 


activities chairman. Goodyear Atr 


craft played host at a luncheon served 
the flight hangar 


The 


spectators vic wed airframe arm 


E. Trainer, Post vice-president; Col. J. G 
Gillogly, 


Duncan, chief, Cleveland 
Aéronautics; 


Navy 


Bureau of 


J. Weatherhead, Jr.. Post president 
orld larg t tructure and riled” 
through the | Naval Air Stat 
cate idjacent t t ‘y lyear plant 

Through the thee f the Cleveland 
(Ordnance iJistrict ( et Vik 
auncher unit is brow t \kron and 
placed o lispla An Aur Force Matador, 
B-OIB n e, toda atest “bu bomb 
1180) Was € bited 

( ciue re tiv i wrat va i 
flying salute | i Goodyear blimp and 
maneuver! the Naval Air Stat ri 
Team, one of the crack t f its ku 


in the country 





Maj. Gen. E. L 


Department World War II history from Col. John Meade 
chief of 


History, and Dr. Harry C. Thomson, 


November-December 1955 





f 





Cummings, right, Chief of Ordnance, accepts Volume | of Ordnance 


Acting Chief of Military 
the Ordnance Historical Branch 


e MAJ. GEN. WILLIAM H 
PAT, former Chiet of Art 





PSCHAP 


y Or ince a 


a lite member ot the American Ordnance 
\ssociatior died at Walter ed He 
pital, Washingt I. ¢ Sept be 22 
1955 
General Tse ippat Na recy i 
i ter ath i iut rity tive Cwence 
of ballistic eader 1 t | 
ment and ent of artillery i 
ticularly ant if u H fluence 
! artilier | evident m 1 t 
today ? ‘ 
Upo t from West | 
1896 he heca » amend teu , 
irtillery ter we the () 
Lorps | t it i | 
erved att my arsena anc 
ector t im it i tac 
lant 1) g Vi 1 Wars ins) 
ince Cth it the Port f kimbarkat 
it New rt ‘ : | Vw eatte . 
command herdee I'r rn (,sround 
\fere ‘ ect my iwny emenit 
wa ance le ‘ , / hal ti letern 1 
tions. He was Chief of Army Ordnance 
from 1934 unti retirement, August 
4]. 1938 
Creneral Iscl ippat wa ickt lye 
to wie { the foremost mathemat 
Cia ind ba ticians the histor ot 
Ordnance the lULnited tate \ ‘ 
rofessor of ordnance at the United ate 
Military Academy, West Pot ‘ 
the author of Ordnanes ind (Cau er 
the standard texthook used at t ca 
for ma ear 
H prowe ‘ i mathe iticial va 
mstrumental in solving mat ff the t 
complex echiginecering problen vhich taced 
the Ordnance Department during a tra 
tion period when the strength of ta 
sige 1 ca ! ind trib rn ‘ 
le re undergomge |} d 
nent H kindl quict ma 
gineceri i cath ind ad t 
hefitted tellectual get 
At funera ct ahucl ere eld 
the | t tate Militar " 
Puesda tember 27t! th full + 
tar t Maj. Gen. Emer nt. 
1 v ( ‘ t Cbrcnane ff ' 
and t the [de ' ent of f 
nat it ft cadet ‘ 
honorar are | f 
othice ‘ u er (a | i 
ita i ford ‘ 
Bri Gen. Norman I. Ra \ 
retired. { ‘ ' u t 
Vicatir i and t t , 
tive ‘ ' ‘ 
ciat t t t 
| eT ! ter 
e COl HERBERT G. STANTON 
former superintendent of Stanton Pre 
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atory School, Cornwall, N. Y., died at 
his home in Cornwall-on-Hudson, Sep- 
tember 15, 1955 

Colonel Stanton graduated from West 
Point in 1911, serving in World War I 
n the rank of lieutenant colonel. He re 
igned from the Army in 1925 to organize 
the Stanton School 

During World War II, Colonel Stanton 
was assigned to active duty to serve a 
executive officer of the Army Proving 
Ground at Edgewood Arsenal for which 
he was awarded the Legion of Merit. I 
the latter part of the war he was com 
manding officer of the Ordnance Training 


Center, Camp Perry, Ohio 


e MAJ. GEN. MERRITT A, EDSON, 
Edson's Raiders” of Ma 
rine Corps fame during the fighting in 
the Solomon Islands in World War II 


and executive director of the National 


commander of 


Rifle Association, died at his home in 
Washington, D. C., on August 14, 1955 

He retired from the Marine Corps in 
1947 after thirty years of distinguished 
service during which he was awarded 
the Medal of Honor for his defense of 
Henderson Field on Guadalcanal, the 
Navy Cross for heroism in Nicaragua in 
1928-1929, a second Navy Cross at the 


assault on Tulagi in the Solomons, and 


Second Marine Division at the invasion 
of Tarawa 


General Edson’s career covered a wide 


War I. In 1922 he qualified at Pensacola 


(Guam in 1923, As a captain he first ac 
quired skill in unorthodox jungle warfare 
s commander of one of the Marine units 


n Nicaragua in 1927 


he commanded established a record of per 
formance for a unit of its 


acclaimed to be the most effective of its 
In 1923 in recognition of his expert 
knowledge of weapons the Navy assigned 


i:dson, then a junior lieutenant colonel, to 


General Edson was a true professional 


ganized and trained with skill and daring 


helped plan assaults on Iwo Jima, Oki 


nawa, and other islands while serving on 


Silver Star as chief of staff of the mont 


1917 and served in France in World 


as a naval aviator and was on flying duty 


Here he won fame in military circles for St 


skillful use of men and weapons in 


Coco River area. The 60-man column 


size that was 


carbon bar 


Navy's equipment testing board 


soldier, a hard fighter, and shrewd plan the 


who led the “Raiders” that he or 


early Pacific campaigns and then 


Fleet Marine Force staff 


General Edson was a native of Ver- from 


was 


ager of carbon bar sales 


Company 


Thursday 


his outstanding 


armed forces 


the Metallurgical Advisory 


and prior to becoming executive 


director of the National Rifle Association 


head of the Vermont State Police 


In addition to his great leadership of the 
field of experience. He was commissioned NRA he maintained an interest in all 
ordnance matters through his membership 


in the American Ordnance Association 


e GEORGE B. McC. TROXELL, man 


Sethlehem Steel 


| 


and a life member of the 


American Ordnance Association, died at 
Luke's Hospital, Bethlehem, Pa. on 


August 11, 1955 


After graduation from Purdue Uni 
versity in 1916 he went to work for the 
tethlehem Steel Company where he was 


employed in many capacities, becoming 


salesman in 1929. During 


World War II he was manager of ord 
nance for the company and in 1946 was 


appointed to the position he held recently 


addition to life membership in the 


Association he was a member of both 
American and British Iron and Steel 


Institutes and the Newcomen Society. For 


cooperation with the 


during World War II he 


received the Army Steering Committee 


award from the Bureau of Ordnance and 


Joard award 


Army Ordnance. 
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National Seamless Tubes of USS Stainless Steel chosen for 
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SEE The United States Stee! Hour 
it's a full-hour TV program pre 
sented every other week by United 
States Steel. Consult your local 
newspaper for time and station 


The wave guide tube, along with the 
rotor control, form the central con 
trol unit of the Radar Antenna Sys- 
tem designed and manufactured by 
Davis Industries, Inc., of Detroit, 
Michigan. 

Originally, the wave guide tube 
was manufactured from carbon steel 
suitably plated to eliminate corro- 
sion. Manufacturing complications 
and plating difficulties proved this 
process economically unsound and 
operationally hazardous. That's why 
NaTIONAL Seamless Tubes of USS 
Stainless Steel were specified. The 
1%” LD. %" wall seamless USS 
Stainless Steel tubes offered a clean 
job that required no plating and 
solved the corrosion problems. In 





Radar Scanner Wave Guide Tube 


addition, only seamless steel tubing 
could meet the weight and strength 
factors required 

The superior strength, consistent 
uniformity, and dimensional accu- 
racy of NaTionaL Tube'’s Seamless 
Steel Tubing make it ideal for all 
types of vital applications. It is 
available in a wide range of diam 
eters, wall thicknesses, various 
shapes and steel analyses, and is 
produced to exacting standards by 
the world’s largest manufacturer of 
tubular steel products. Upon re 
quest, our engineers will be glad to 
make a thorough study of your re 
quirements, and help you apply 
National Seamless Steel Tubing to 
your particular specifications. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


Tubing Specioines 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Seamless STEEL TUBES 
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SHIP IT WIREBOUND! 
and Slash Damage Claims 


If damage claims are giving you 
trouble... look into Wirebound Boxes 
or Crates. Wirebounds give your 
product better protection because they 
are tailor-made for the contents 
strongly built to take it. Their high 
strength steel and resilient wood 
construction absorbs jars and jolts — 
protects without adding costly weight. 
No matter what your product's 
size, shape or weight, Wirebound 
design flexibility provides countless 
combinations that will carry the most 
difficult loads. So, if you want to slash 
damage claims and assure safe arrival 
be sure to ship Wirebound. Get the 
whole safety-in-shipping story from 
a Wirebound Sales Engineer. 


Faster 
Assembly 


BOXES & CRATES 


MAIL THIS COUPON Now / 








WIREBOUND BOX MANUFACTURERS ASSOCIATION 
Room |163, 327 South LaSalle Street, Chicago 4, Illinois 


[_] Have a sales engineer give me the whole story 


(] Send me a copy of “What to Expect from Wirebounds” 
Nome 

Firm Nome 

Address 


City, Zone and State 
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A.O.A. Artillery Division 
Meets at Rock Island Arsenal 


Ihe Artillery Division of the Association met at the Rock 
Island Arsenal on September 23, 19 under the chairmanship 
of J. E. Trainer, Firestone Tire & Rubber Company, Akron, 
Ohio 

Sixty-one members and guests were present, including twenty 
industry representatives, six advisory members, nineteen from 
Rock Island Arsenal, and sixteen from the Headquarters, Ord 
nance Weapons Command 

Ihe meeting was opened by Col. A. R. Cyr, Ordnance Corps, 
commanding officer of Rock Island Arsenal. He paid tribute to 
the American Ordnance Association and its contribution to 
maintaining the “level of preparedness 

Brig. Gen. T. K. Vineent, from A.O.A. headquarters, brought 
greetings from the national officers of the Association and 
pointed out that the three service vere participating m this 
meeting which was in accord with the 3-service make-up of the 
American Ordnance Association 

Mr. Trainer, in discussing the operation of the Division, stated 
that it was not organized to make a job if one was not there in 
reality. Its position was one of “readiness to serve to be or 
ganized for use when called upon. The annual meeting was for 
the purpose of getting reacquainted with each other and for 
being brought up to date on artillery advances and forecasts by 
the service representatives who would present paper As Mr 
l'rainer expressed it, when industry and the services know each 
other well, problems disappear 

Brig. Gen. T. A. Weyher, commanding general, Ordnance 
Weapons Command, covered the “Functions of the Weapons 
Command and Its Relationship to Industry.” The Office of the 
Deputy Chief of Staff for Logistic (DEPLOG) which ha 
command responsibilities for the technical services and which 
contro men, money, and material 1 i changed concept u 
organization, he said. The problems of industrial mobilization 
the lay-away plan for conserving production equipment, and the 
difficulties of producing from research and development draw 
ings were discussed 

The unbalance of field-service stocks and the use of surplus 
field-service stocks of spare parts to make major items was one ol 
the conservation of materials operations being carried out. An it 
teresting figure was given—that the ownership costs of spare 
parts equal twenty per cent of the inventory value annually. Gen 
eral Weyher emphasized that the district-contractor relationships 
were not affected by the weapons command concept 

Col. P. J. Roberts, Ordnance Corps, chief, National Produc 
tion Equipment Office, known as “Pequo,” discussed the opera 
tions of his offices This is concerned with the recording and 
toring of real production equipment, not just a paper operation 
Colonel Roberts’ assistants discussed the principal phases of the 
Pequo operation 

Col. Samuel Smellow, chief of the Artillery Development 
Branch, Research and De velopment Division, Office Chief of 
Ordnanes discussed “The New Look it Artillery \W eapons,” 
covering the old-fashioned towed artillery versus guided missiles 
ind new weapons. There is a considerable field and need for 
ywwed artillery, and it must be de signed so as to include the ad 
vances in the art Weapons system not just the weapor alone 
vith electronic gear must be considered 

N. S. Glassman, chief of the Carriage and Recoil Mechanism 
Section, Artillery Development Branch, Ordnance Research and 
Development Division, discussed further the new look in towed 
rtillery 


Comdr. A. R. Brueggemann, chief of gun mount and missile 


launcher developments, Navy Bureau of Ordnance, covered “De 
velopments in Naval Gun Mounts and Missile Launchers.” His 
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von Fidel coctes motor 


Much attention has recently been focussed on boosters required to launch missiles and 
aircraft in zero-length. “Thiokol” rocket motors can deliver the high performance 
required of boosters for these systems. 


With “Thiokol” rocket motors, a broad range of thrust level and duration is available 
to fit virtually any zero-length launching system. The motors are practical for field 
use. They are of simple and rugged construction and will withstand rough handling, 
aging and temperature extremes without impairment of performance characteristics. 


Advanced rocket motors suitable for zero-length launching are among the many 
achievements resulting from coordinated chemical research, design, fabrication, 
development testing and manufacture conducted by Thiokol’s rocket development 
and manufacturing team. 


Solid Propetlient Propuision and Power Units tor 


ALL TYPES OF ROCKETS GAS GENERATORS 
GUIDED MISSILES AIRCRAFT ASSIST TAKE-OFF UNITS 
ENGINEERS AND CHEMISTS BOOSTERS SHORT DURATION POWER PLANTS 


Become a member of Thiokol’s rocket Thiokol projects include participation in developmen! programs on 


development and manufacturing on a 
team! We welcome inquiries from the Hughes “Falcon” and many other classified projects. 


mechanical engineers, chemical engi- 
neers and chemists interested in the 


_ Ihishel Chemical Coprration 


SYNTHETIC RUBBERS © PLASTICIZERS .© CHEMICALS © ROCKET MOTORS 
780 MORTH CLINTON AVENUE + TRENTON 7, NEW JERSEY 
Elkton Division, Elkton, Md. * Redstone Division, Huntsville, Ala. * Longhorn Division, Marshall, Tex. 
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Gottscho 
automatic 
production-line 
imprinter 





For cost-saving efficiency use a Gottscho imprint- 
ing machine to mark required changeable legends 
on crates, cases, cartons, cans, tubes, projectiles, 
etc.... automatically. Models for every need to 
fit into any existing production set-up. 


Submit full details of your marking problem for our recommendation. 


u . Automatic 
Hac ADOLPH GOTTSCHO, INC. CODING, MARKING, 


IMPRINTING 
“Dept. J, Hillside 5, N.J. | IMPxINTI 


In Canada: RICHARDSON AGENCIES, LTD., Toronto & Montreal 
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fwo years 
"til tomorrow... 


. »» may sound odd. But for the engineers, tomorrow 
is 1957. Today they are developing, testing and tool- 
ing new products and new models for introduction 
then. It's not too soon because the necessary engi- 
neering for success takes time. 


Deadlines don’t stand still for excuses. If your engi- 
neering staff is overloaded, or doesn’t have the ex- 
perience to meet tomorrow's deadline, then Pioneer 
Engineering stands ready to aid you. 


Regardless of the size of your job, or its location, we 
can provide you with a single engineering source with 
years of experience, proven ability and adequate 
facilities to meet your deadline. Call today or write 
for Bulletin PE-25. No obligation, of course. 


° ENGINEERING 


& MANUFACTURING CO., INC 
Telephone - TWinbreook 3-4500 
19654 John R Street 
Detroit 3, Michigan 
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talk was enlightening to all present and 
by means of slides and movies he clarified 
many things in connection with naval 
weapons. 

After luncheon it was announced with 
regret that the Hon. Frank H. Higgins, 
\ssistant Secretary of the Army for 
Logistics, was detained in Washington 
and would not be present. Mr. Trainer 
then gave a very timely and inspiring 
talk in which he strongly urged that 
everything be done to maintain the dig 
nity and prestige of the officer corps of 
the services so that the trained and skilled 
officers of the three services, who are 
essential to the continuity of the defense 
programs, will have a real incentive 
to continue on active duty. This is 
particularly noteworthy at this time of 
unrest and uncertainty in the commis- 
sioned ranks 

He also emphasized the need for our 
arsenals to maintain the nucleus of “know 
how” for use in assisting industry when 
expansion in time of need requires them 
to go mto armament manufacture. He 
tated that he knew of no other way in 
vhich to stockpile know-how and that 
this was most essential 

The tour of the arsenal was most in 
structive. The production shops were vis 
ited and the 106-mm. BAT weapon, the 
Honest John rocket launcher, and over- 
haul techniques for the “Pequo” machine- 
tool program were examined. A trip to 
the proving ground completed the tour, 
and the powder-type recoil mechanism 
gymnasticator was observed in operation 
This simulates actual firing conditions 
without the attendant cost or danger and 
enables recoil mechanisms to be tested 
quickly and safely 

The water projectile method for proof 
firing a gun, recoil mechanism, and car 
riage as a unit, without requiring special 
range facilities or using metal projectiles, 
is an ideal way to proof fire in an in- 
habited area. This was developed at Rock 
Island Arsenal and shows great promise. 

In the evening an excellent refreshment 
hour and buffet dinner was enjoyed by 
the members and guests from the Weap 
ons Command and Rock Island Arsenal 
and their wives. Mr. Trainer was the 
host, and this get-together served to 


complete a very interesting meeting 





FIRE CONTROL COMMITTEE 
OF UNDERWATER ORDNANCE 
DIVISION MEETS AT SUB 
BASE, NEW LONDON, CONN. 


The Fire Control Committee of the 
Underwater Ordnance Division met at 


the Submarine Base, New London, Conn., 
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Speco’s creative engineers have opened 
new horizons in precision ! 


If you recall the Stoddard-Dayton, then 
surely you remember the Jenny — the 
sweetheart of World War I. They were a 


couple of kids who “grew up together” 


. the car and the airplane. And today 
their grandchildren are the mainstays of 
our national economy. 

We like to feel that our leadership in 
precision on a mass production basis has 
played a big role in this growth. Our 
work in all industries—automotive, avia- 
tion, industrial . . . in fact, in all fields of 


mechanics and hydraulics — has made 
great contributions. Our team of pre- 
cision engineers, toolmakers and machin- 
ists makes certain that If We Ship It 

It’s Right! If you have a job with which 
you feel we might help, a short letter or 
a telephone call will bring prompt, sound 
guidance. Or if you'd like the whole 
speco story—from plant to people to 
products, send for our new Plant Bro 
chure. The Steel Products Engineering 
Company, Springfield, Ohio 


THE STEEL PRODUCTS 
ENGINEERING COMPANY 


BEAUTIFUL tt ZK 14 REPROOUCTIONS OF THIS FIC TURE 


November-December 1955 


ABLE FOR FRAMING Wit 


One of our early contributions 
to aviation—this two cylinder 
Opposed Piston Blower Engine 
produced by Speco in 1924, 


7 oday were huilding prectston 
mounts for nearly every major 
manufacturer of radar equip 
ment—and many other com 
ponent parts 








FABRICATING... 


Close tolerance production from steel, 


stainless steel, aluminum, magnesium, 
titanium and other types of metals. 
@ METAL SPINNING—Up to 180 


inches Diameter on World’s Largest 


Horizontal Spindle Lathe. 


DEEP DRAWING—Up to 350 Tons 
WELDING—nert Gas, Arc, Oxya- 


cetylene. 
FABRICATING 


Aluminum Container 


Components for Ord 


ASSEMBLING 


* Your Drawings 
and Specifications 
will bring prompt 
quotations. Bulle 
tins upon request 


nance (61-S-T6) 


Aluminum Fairing 
32” Dia. x 53” High 


Metal Spinning Div. PHOENIX PRODUCTS CO. 


4735 N. 27th Street 


Milwaukee 16, Wis. 
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MAKE YOUR MARK 


better, faster, at lower cos!... 
® 
with the Mfhecefff mernop 


Markem machines are helping ord- 


nance installations save time and 
money in their marking operations. 
The Series 55A shown manually or 
automatically receives, prints and 
ejects projectiles 75 mm through 105 
mm, or other cylindrical objects up to 
10” in diameter, weighing 5 to 100 
pounds, Typical 55A features include 
quickly changed printing elements. .. 
removable inking-printing unit for 
easy access in conveyor line set-ups; 
self-contained electric drive; explo- 
sion-proof equipment when required. 
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Find out how the Markem Method— 
the right machine, type and marking 
compound—can help you make your 
mark ... better. Write for full details. 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 
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Divisions and Committees 


on July 7 and 8, 1955. Lewis W 
chairman of the Committee, presided, and 
A. L 

The afternoon of July 7th 
~ and the U 


for torpedo firing exercises 


Imm, 


Coulson acted as secretary 
spent 


>.>. 


Was 
aboard the | Trot T 


Haxpes 


cellent 


Ex- 


presentations concerning the fire- 


control equipment aboard these vessels 


were given by the officers and men 
On July 


a presentation of 


Sth the morning was spent in 


submarine fire-control 
tour of 
Attack 


busi- 


ise personnel. A 


and the 


equipment by Bb; 
the Submarine School 
Theater completed this session. A 


ness meeting was held after luncheon 


METAL WORKING LUBRICANTS 
COMMITTEE OF ADVISORY 
TECHNICAL AND RESEARCH 

GROUP MEETS AT COLUMBUS 


Lubricants Com 


rhe 


mittee 


Metal 


of the 


Working 
V.OL.A 


and Research Group met at 


Advisory Technical 
Lockbourne 
Air Force Base, Columbus, Ohio 

The meeting was opened at 9 a.m. by 
Chairman W. J. Reitze, Standard 
Oil Company. Col. H. A. McDaniel, 
U.S.A.F., commander of Lockbourne Air 


Force 


Esso 


Base, welcomed the 
Gen. T. K. Vincent 


national headquarters, discussed the func 


group 


Brig from A.O.A 


tions of the Association and stressed the 


technical work carried on by the Com- 
mittee 

Following the introduction of all those 
present, George Robinson of the Chem 
Physics 


Philadelphia, Pa 


istry and Division, Franklin I 


stitute, described the 
functions of the institute as a quasipublic 


organization doing research by contract 
S. N. Muchnick, also of Franklin In 


stitute the study of 


films 


discussed surface 


The 


in connection with bonding strengths and 


importance of absorbed films 


lubrication vere described. Surtace prep 


aration is very important in operator 


such as heavy-duty presswork, since fail 


ure between surfaces is in the oxide filn 
and not in the metals 


Marco 


covered the 


Frankford Arsenal 
subject of lubricatior 
cupping at 1 draw ing of titat 
siderable detail. He 


lustrating the importance of proper lubri 


Petronio 
in the 
tum m con 


showed specimens il 


cation and speed of draw 
In cutting titanium a similarity between 


it and stainless steel was mentioned. In 


one case titanium was found to cut best 


when dry, but anodizing may be bene 


ficial In 


formed at 


drilling, cutting is per- 
/ 


speeds 


barrel 


considerably slower 


than with steel, but there is much diff 


culty because of chipped formations. Sul 


furized or chlorinated materials were 


found to be more surface 
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after 


np 


effective 


mitnucd 


treatment (¢ 
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|LAPDINTE| ou oners oni 


SINGLE RAM VERTICAL 


BROACHING MACHINE 
with electro-motive drive! 


As a new addition to our impressive series of 








electro-motive driven  broaching machines, the 


brand new SRVE 


/BROACHING MACHINE 


has a 100-inch stroke 
50 h.p. motor 
- 


Built with a massive, rugged frame and 
driven by a powerful bull gear, this 
new Lapointe Broaching Machine not 
only offers outstanding production 
capacity but it also produces a quality 
of finish that will amaze you 

That's because its steady, powerful 
stroke permits no chatter. And “no 
chatter” also means that your broaches 
will last 4 to 5 times longer, 


between grinds. 


You can get full information about 
this new Lapointe machine by writing 
for BULLETIN SRVE-14 


November-December 1955 














nder PUNISHMENT 


STANDARD CYLINDER TUBING 


"Mirror Finished” to pre- 
cision tolerances, it’s used in 
automobile shock absorbers, 
power steering, hydraulic 
pumps... without further 
sizing or finishing. 


Here’s a busy part of an automobile 
shock absorber that’s built for 
brutal punishment. It’s Standard’s 
modern “mirror-finish” Cylinder 
Tube. So that it won't weaken or 
leak under punishment, every inch 
of this tubular “toughie” must 
measure up to exacting specifica- 
tions—in cylinder finish ... in I.D. 
tolerances as close as .001”... 
in extreme uniformity of wall thick- 
ness and concentricity ...in internal 
pressure resistance, to shocks up to 
9000 P.S.I. The elimination of 
broaching or further processing of 
any kind effect significant savings 
for our customers in product 
assembly. 


As you see here, the engineering 
involved behind the application of 
tubing to your product is more than 
shin deep at Standard. Our engineers 
will gladly show you why in helping 
you with your tubular application— 
whether it involves a simple structural 
or mechanical member... 
or a precision application. 


Send for 8-page folder on 
all Standard products or see 
Sweet's Design Catalog. 





THE STANDARD TUBE CO. 


Amide 


i 





Detroit m Michigan 


ted Parts 


MAKE "STANDARD" YOUR 

SOURCE FOR— 

© WELDED MECHANICAL TUBING 

* WELDED STAINLESS TUBING 

* BOMER AND HEAT EXCHANGER 
TUBING 

* EXCLUSIVE "RIGIDIZED” 
PATTERNS 





STEEL TUBING SIZES: “A” O.D. TO 5%" O.D.—.028 TO .260 WALL. 
STAINLESS SIZES: 4" 0.0. TO 4%" O.D.—.020 TO .154 WALL. 
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Divisions and Committees 


In machining titanium, the friction be 
tween chip and tool is said to be low 
but difficulty is due to the high tempera 
ture at the tool face. Bonding and high 
friction cause difficulty in grinding 

In drawing, the nature of the surface 
is more important than roughness. Voids 
in the surface are not as important as 
getting the lubricant actually to ad 
here to it. A heavy surface preparation 
will allow up to four draws between 
treatments 

The dimpling problem, assigned to Mel- 
ville Yancey of Olmsted Air Force Base, 
has been solved successfully. A wax emul 
sion was found to perform well and could 
be removed by water washing. The coup 
ling agents and water in ordinary soluble 
oils may not be successful at the tem 
peratures of this operation, although soap 
and oil mixtures probably would be satis 
factory and would have the same washing 
properties as the wax 

Capt. Paul J. Wolf, Wright-Patterson 
Air Force Base, outlined the development 
of heavy presses by the Air Matériel 
Command and described the forging and 
extrusion presses now in existence. He 
introduced H. L. Shaw, of Battelle Me 
morial Institute, who described the heavy 
press research work being done under 
contract for the Air Matériel Command 

In so far as lubricants are concerned, 
both Teflon and colloidal graphite gave 
equivalent die fill. Conditions for 403 
stainless and 4340 steel that were found 
hest were 2,150 degrees Fahrenheit on the 
billet and 900 degrees Fahrenheit on the 
die 

M. E. Dougherty, Acheson Colloids 
Company, reporting for the Subcommit 
tee on Heavy Presswork, said that since 
tattelle Institute had the Air Force con 
tract, the subcommittee apparently was 
not needed. It was continued, however, in 
case a need for help on lubricants should 
develop in the future 

It was reported that glass is being used 
as a lubricant in tube and wire drawing 
Universal Cyclops Company has the proc- 
ess, and the glass is sprayed in the molten 
state 

Karl Braeuninger, Dow Chemical Com 
pany, confirmed colloidal graphite as a 
lubricant and stressed the method of ap 
plication. His work involved grinding 
aluminum, and he applied colloidal graph 
ite while the piece was being ground so 
as to supply the graphite before the alum 
inum oxidized. A 500-to-1 improvemen 
was noted. The material used is a sp cial 
finely divided colloidal graphite and is 
suspended in slightly alkaline dist‘lled 
water 

The meeting adjourned at 12:30 p.m., 
and following lunch at the officers’ mess 
a tour of the base was made. This in 


cluded observation of base facilities 
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How AC “Flies’’ Vibration Tests at 100,000 Feet! 


The massive door you see pictured above opens to reveal one of the few 


stratosphere test facilities of its kind, 


be vibrated and tested under conditions 





completely reliable under all conditions 


performance e€ requirements, 






This is AC's new stratosphere vibration chamber in which AC products can 


humidity—and simulated altitudes up to 100,000 feet 


And, this test is just one of many used to make sure that AC 


One vibrator covers a range up to 2,500 pounds thrust. Another provides a 
maximum of 12,500 pounds. Temperatures can be varied from 


+ 200° F. Tested equipment can be observed throughout tests 


AC now has many openings for Years of experience in produc ing « omplex electronic and electro-me« 


qualified engineers in the elec- 
tronics field. For detailed informa- 


equipment for our Armed Forces make AC a logical choice to engineer 


tion or for illustrated booklet “ AC develop, test and build similar electronic devices for your organization 


Engineering for the Future,” 
write to— 


AC SPARK PLUG DIVISION 


Call us, won't you? 


THE ELECTRONICS DIVISION OF GENERAL MOTORS CORPORATION © FLINT, MICHIGAN © MILWAUKEE, WISCONSIN 
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RELIANCE 
Spring Lock Washers .. . 


fs 
a 
yy 
j ™ 


A 


Maintain Constant Tension 
In Bolted Assemblies ... 


Lock 


available for the job, wherever constant tension 


eliance Spring Washers are 
is required in bolted assemblies. In order to meet 
the for better 
Reliance has developed various types of Spring 
Lock Washers to 
These Spring Lock Washers, as illustrated, are 


demand fastening applications, 


meet exacting specifications. 


now in stock to help you solve your fastening 


problems before they get started. 


Send for Engineering Bulletin W-50. 








EATON MANUFACTURING COMPANY 
st RELIANCE DIVISION 


OFFICES and PLANTS: 


Salea Offices 
Chicogo * & 





510 Charles Street, Massillon, Ohio 


New York * 
levis * 


Detroit 
Montreal 


Cleveland * 
Sen Francisco * 
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NEW DEVELOPMENTS 





MINIATURE WALKIE-TALKIE 


The smallest walkie-talkie FM radio ever built—a transistor 


ized instrument tiny enough to be carried in a shirt pocket or 


strapped to a helmet, yet powerful enough for 2-way communi- 





Tiny transceiver can be strapped to soldier's helmet. 


cation over a quarter-mile rang is been developed experi 
mentally by the Radio Corporation of erica 

The Army Signal Corps ha ised a quantity of the de 
velopment walkie-talkie radios for field tests and evaluator 
as communications devices for squads and other small tactica 
military groups in the field. Tests are being conducted by the 
Operation Research Ofhece Department of Defense, at Fort 
Carson, Colo 

\ completely self-contaimed and self-powered radio, the trans 
ceiver, as it is known, houses a receiver-transmitter, microphone 
earphone, collapsible antenna, and a battery in a single compact 
assembly which weighs only fifteen ounce and approximate a 
small tobacco tin in size, It measures only inches high, 3 


vide, and 1 inch deep 


ARMY GUERRILLAS 


| 


For the first time in its history the Army has created a corps 
tron trained chiefly to fight as guerrillas deep inside 
ittory Formed 1952 the existence of the toug! 
nditioned Special Force (sroup \irborne, Vas o1 
le public by the Army 
# this outtit are described by their superiors as eve 
more skilled in combat than the | S. Rangers and 
undos of World War II who, unlike the new grouy 
arily as ock troops rather than guerrillas. In the 
ir, the Special Force von be parachuted insicke 
ers to fight alongside “ guerrilla groups 
il Forces soldier ad to volunteer as paratrooper 
volunteering for this assignment 
Phe 77th Special Forces Group, Airborne v mtra g at 
lort | igs N. ¢ mader the supervi not Arn Psycho 
logical Wartare Center Another group, the 10th. is in Germany 
Lach ¢ ts of about 2,000 met 
The a to Make Specia Force lie the most diversel 
trained the world. They are organized into 15-man tean 
? thice ard 3} enlisted me iv the knowledge and 
equipment t lirect large-scale guerrilla operations \ 
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AS EASY AS 
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A, B...K 


The alphabet of lethality culminates in K-kill—instantaneous 
destruction of target aircraft. 


The Armament Divisions of Aerojet-General develop and 
manufacture antiaircraft ordnance of outstanding accuracy, 
penetration ability, and destructive power. 


@ Ordnance Rockets © Gun-Boosted Rockets @ Pyrotechnic Rockets and 
Signals @ Guided Missile Warheads @ Rocket Launchers @ Artillery 
Projectiles @ Mines @ Fuzes @ Bombs @ Rocket Heads @ Destructors © 
Explosive Bolts @ Reefing Cutters @ Demolition Devices @ Anti-Submarine 
Warheads @ Flash and Smoke Markers © Parachute, Cockpit, Wing Tank, 
and Bomb Ejectors 





: “Geucal CORPORATION 


A Subsidiary of 
The General Tire & Rubber Company 
MORE POWER FOR ATR POWER 


AZUSA, CALIFORNIA 


SACRAMENTO, CALIFORNIA 








New Developments 
LENSLESS GOGGLES 
Lensless goggles developed by the 





Navy for use in extremely low tempera 
tures are being tested in the Antarctic as 
part of Operation Deepfreeze. The lenses 
of conventional goggles become fogged 
rapidly by condensation of moisture evap 
orated from the eyes at low temperatures 
In the Navy's experimental type, the 
lenses are omitted and a transparent plas 
tic kidney-shaped cylinder is fitted to a 
foam-rubber frame. The open-end cylinder 
projects directly forward to shield the 
eyes, and stagnant air within the cylinder 
deflects the wind. 


SPEEDY CONVERTIPLANE 


McDonnell Aircraft Corporation's ex 
perimental “convertiplane” smashed the 
world’s speed record for helicopters on 
its first conversion flight. Officially labeled 
the XV-1l, the convertiplane is a com 
bined helicopter and conventional fixed 
wing aircraft. It attained a forward speed 
of more than 180 miles an hour. The 
previous speed record for helicopters was 
156 m.p.h 

In the X V-1 an overhead rotor similar 
to those on helicopters is used for vertical 
flight. A pusher-type propeller and aircraft 
wings permit forward flight. The rotor is 
driven by pressure jets—one at each tiy 
of the three blades 


NEW BRIDGE TRAILER 


\ special trailer has been developed by 
the Corps of Engineers’ Research and 
Development Laboratories, Fort Belvoir 
Va., to transport and launch a complete 





Army photo 


Complete bay launched by trailer. 


bay of the Army’s new division floating 
bridge. Towed by a standard 5-ton bridge 
truck, it features a tilting bed with rollers 
which facilitate the launching of an as 
sembled bay into the water 

The rollers can be locked to prevent 
rotation while transporting a “ready” bay, 
and can be retracted to provide a flat bed 
for an unassembled bay of bridge. Con 
struction of complete bays on trailers in 
a rear assembly area eliminates the need 
for a crane at the site and speeds erection 
at rates never before approached with the 


bridge 


CERAMIC TRANSDUCERS 
The National Bureau of Standards has 


developed several lead-oxide based piezo- 
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*The Oakite CrysCoat 
Cleaning-Phosphating Process 
for preparing metals for painting 


tard >, automatic Model 99 printing calculator 

multiplies, divides, adds and subtracts... prints and proves each step on 
easy-to-read Simpla-tape. And beneath this “mathemagical” machine's fine 
finish is a protective coating of CrysCoat to make it look better... last longer. 
There’s an Oakite CrysCoat Process to suit your particular set-up : — 

1. Zinc phosphating in spray washer 

2. Zinc phosphating in tank 

3. Iron phosphating in spray washer 

4. Iron phosphating in tank 
Each CrysCoat Process gives you a fine phosphate foundation 
for long-lasting paint adhesion. 
Each CrysCoat Process protects against corrosion under the paint. 
Each CrysCoat Process is easy to control. 
Each CrysCoat Process is solidly backed by nationwide Oakite Service 
that unconditionally guarantees satisfaction. 
Illustrated literature describing the Oakite CrysCoat Cleaning-Phosphating 
Process gladly mailed on letterhead request. 
Oakite Products, Inc., 28A Rector Street, New York 6, N.Y. 


pe ciAtizeD INDUSTRIAL CLEAN, 
% ¢ 


. CrysCoated Products 
OAKI | | Look Better... Last Longer! 


SCIENCE 


rwymery9 
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Technical Service Representatives Located in Principal Cities of United States and Canada 
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MIL-L-7808B 


MIL-L-6085A 


MIL-G-3278 


service and 
leadership 





For dependable service and outstand- 
ing leadership both in meeting govern- 
ment specifications and in industry . . . 
the name of Anderol synthetic lubri- 
cants leads all others. Throughout 
World War II, the Lehigh Chemical 
Company developed and produced 
greases, oils, rust preventives and 
cleaning compounds for the Army and 
Navy, including almost one-third of a 
special machine gun oil required by the 
armed services. The company also 
manufactured synthetic petroleum sul- 
fonates and special additives for the 
pence lubricant industry. Lehigh has 
een producing synthetic lubricants in 
commercial quantities since 1944— 
considerably longer than any other 
manufacturer. 


Anderol products include lubricating 
oil, grease, damping fluid, and slushing 
compound, Ir addition to these four 
typical products, a great many lubri- 
cants such as metal cleaners, degreas- 
ing solvents, emulsion cleaners, thixo- 
tropic oils, additives and special greases 
resistant to acids, solvents or water 
are also available 


WRITE TODAY: 
For samples, complete data and govern- 
ment specification list. Our laboratories 
are at your service to produce any 
special lubricant you need. 


Attention Manufacturers’ 
Representatives: 
Representation in various 
areas is open. 


NDEROL 





Lehigh Chemical 
Company 
CHESTERTOWN, MARYLAND 
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New Developments 





electric ceramics that have excellent elec 


tromechanical properties and are stable 


over a wide temperature range. Some of 
these particularly in the 


lead 


the lead titanate-lead zirconate 


compositions, 


titanate-lead zirconate system and 
lead oxide 
tin oxide system, are expected to find con- 
derable application as transducers for 
sensing elements in accelerometers, sound 


detectors, sonar, velocimeters, strain and 


pressure gages, and as drivers in ultrasonu 


devices. These materials can be expected 
to replace barium titanate in many com- 
mercial applications and to extend the use 


of ceramic transducers 


VOICE-POW ERED RADIO 


The power of the human voice has been 
Army Signal Corps Engi 
Fort Monmouth, 


a new radio-telephone 


tapped by the 
neering Laboratory, 
N. J., to operate 
device 

wires and 


Completely independent of 


batteries, the voice-operated equipment 
weighs only a pound and a half and con 
tinues to operate as long as the user keeps 
talking into it 

The technique employed puts the voice 
to work so that it both runs and operates 
After speech 


part of 


a transistorized transmitter 
syllables strike the microphone 
the power is filtered to operate the radio- 
while the rest “intelli- 


telephone puts 


gence” into the signal it sends out 

At the present stage of testing, this new 
kind of energy does a competent job up 
to 600 feet 

Further development plans call for a 
companion receiver weighing about three 
ounces which could be powered by the 
same source. Voice energy would be built 
up and stored in the set when sending and 


used later for receiving 


SUB TRAINING DEVICE 
Submariners of the future will be able 
to go to sea thoroughly versed in the in 
tricacies of steering a ship in a 3-dimen 
sional element, thanks to a new training 
Navy's Office of 


trainer is de 


device conceived by the 


Naval 


signed to teach submarine planesmen how 


Research. The new 


to operate the single-stick control re 
cently introduced into submarine construc 

so new that it has been 
Un le 


gives underwater navi 


tion. This control 


installed on less than a dozen of 
Sam's submarines 
of the 


gation many characteristics of fly 


ing an aircraft 
In the 


to left or right. as on a 


past, one man steered the ship 
surface ves 
sel, while two other men operated planes 
forward and aft to steer the sub up or 
With the new 


using a device like the 


down method, one man 
stick control of an 


airplane can do the whole job 


TITANIUM RESEARCH 
The Department of Defense is reported 


to be planning a large research and de 


velopment program in titanium to supple 
of the last ten 


Government 


ment its years 
In addition, the 


initiate an extensive program of titanium 


program 


expects to 


sheet rolling within the next few months 
in order to bring promising new alloys to 
shortest possible 


industry users in the 


time. The sheet-rolling program will in 
volve “millions of dollars” and will serve 
as a connecting link between laboratory 


work and industrial application 


DATA PROCESSING MACHINE 


An advanced type of electronic data 
machine is being used at the 
Dy- 


namics Corporation in the design of the 


processing 


Electric 


, 


joat Division of General 


nation’s atomic 


The 


an IBM 650 magnetic drum data process 


SEAWOLF, the newest 


powered submarine new equipment, 


memory unit 


20.000 


ing machine, contains a 


capable of storing up to digits 


and is able to do mathematical calcula- 


tions more rapidly than could previous 


calculators used in the design of the 


U.S.S. Navutiius, the first atomic sub- 


me rsible 
The new machine will be used to solve 





Launching of U.S.S. Seaworr. 


problems in radiation technology and 


health physics—for instance in determin- 
ing the nuclear shielding requirements in 
side the vessel. It also will be used to help 
engineers make vibration-frequency anal 
to be mounted in the 


yses on equipment 


studies are particularly 


Any 


ship could be 


submarine These 


critical in a combat ship noise gen 


erated by the detected by 
the enemy, so the vessel must operate as 


quietly as possible 


Che machine also will be employed to 
calculate expansion reactions and stresses 

the submarine’s piping systems and to 
solve heat-transfer, structural-strength, 
and sound-attenuation problems 


\t present the new data processing ma 


chine is installed in temporary quarters at 
Electric Boat. Eventually, however. it 
will be moved into the division's new re 


search center, which will be completed at 


early next year 


TINY AIRCRAFT DETEC TOR 


(;roton, Conn 


An electronic aircraft detector—so light 
and compact it can be hooked ot i helmet 
has been unveiled by the Air Researcl 
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specify BOBBIN CORES by ARNOLD 


These cores, fabricated by winding ultra-thin tape of high-permeability 


Magnetic materials on Ceram bobl 


IN COLES, posse ideal qualities 


use in electronic Computer assemblies as memory cell 
Specihi ally, the if ae rable } roper©rties in | ide q lite fect ingulags hy 
looy relatively low c ive values and high sarcurat 
temperat ire hilt 
necvative remat 
of pulse excitatior 
Arnold Bobbi 
nesses, Wi 
Magnet 
’ 
a ivantage 
' , 
Ultra-thin tape for bobbin cores is rolled to 
high precision standards for thickness and 
finish on our own 20-high Sendzimir cold 
, reducing mill, beta-ray controlled 
. 


While for BULLETIN TC-108 
“TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS” 
Includes essential data on applications and 
properties, fabrication and testing of Arnold 


Bobbin Cores; lists standard sizes, er 


ADDRESS DEPT. 0-511 
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_Sub-miniature Assemblies 









Miniature 
Seienoid Drive 












Miniature Gear 
Reduction Unit 


Te ft. plent.. When you combine 
Daystrom's team of skilled engi- 


Subh-miniature Cirevite 
—Transistorised Application 


i 
ifs 
it 


Tunt 
Drives 
Assembly 


Hr 
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smut. . . For the NAVY 


Fire Controt Systems. Mine 
Anti-Submarine Attack 
Speed Indicators, Servo Control Sys- 


ee For the AIR FORCE 
seatene tas ft rae 
efile ... For the ARMY 


Mechanical Secested Mee Cove Bay A Fures, 
Fn ap po ny ~; Acme 


\ dhentind,. . For INDUSTRY 


i] 


mmy 
Director 
Assembly 


Alternate 


Antenna Drive 
Mousing 


DAYSTROM 
INSTRUMENT 


Mark 56 
Director 














New Developments 





and Development Command. It is for use 
primarily by the Ground Observer Corps 
to spot low-flying enemy aircraft. 

The detector weighs only twenty-four 


ounces and is mounted on hard plastic 


helmets similar to those worn by con- 
struction workers. On top is a small an 
tenna that is controlled by a volume dial 
left lapel of the 
impulses it 
Other de- 


hag 


clipped to the spotter. 


The antenna registers any 


picks up in a small earpiece 


tector apparatus includes a shoulder 


for its 4-ounce battery, a pulse amplifier, 


and a coaxial choke assembly 


sneak 


system 


If enemy aircraft managed to 
radar 


S. they would probably 


through the vast warning 
protecting the U 
have their own radar gear operating. The 
small detector could pick up their radar 
impulses quickly and more accurately than 
the airplanes could be spotted by the hu 
man eye, especially when vision is limited 
by clouds and fog, or at night 


POLISHING-GRINDING 
WHEEL 


A new device for polishing metal—which 


it is claimed cut polishing costs in one 
plant by one-fifth and in another outlasted 


setup wheels 60 to 1—has been developed 





Wheel mounted on lathe spindle. 


by Minnesota Mining and Manufacturing 
Paul, Minn. It 


a new method for polish- 


Company, St is said to 


make 
ing all types of metal for plating, 


possible 
paint 
ing, or architectural finishing, without the 
use of fine-grit setup wheels, rag or sisal 
buffs, 


The device consists of hundreds of pieces 


or brushes 


of cloth coated abrasives factory-formed 


into a wheel that removes stock as part of 


its polishing action. This abrading-polish 
1 and the 


form enable it to remove mild draw marks 


ing action wheel's ability to con 
and buff at the same time 
wheel 


of the 


microinch 


(One of the major features 


is that its rate of cut and the 


finish it produces remain constant from 
wheel until it is 


the beginning of a new 
vorn down to the hub. It is not necessary 
to merease arbor speed to maintain cut 


during the life of the wheel 
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MECHANICAL PRESSES 
TO 3000 TONS 
HYDRAULIC 
METALWORKING EQUIPMENT 











Drawing 


COSTS LESS ON A DANLY PRESS 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 


Danty offers any press you 
need tor blanking, drawing 
of any other secondary 
operation single, double 
or triple action overdrive 
or underdrive to suit 
your plant layout. Make 
your press line a Danly line 
and save costs at every 
stage of your stamping 
operation. 














eating up your time? 


Dependable solutions to tough gear 
application and design problems are our 
specialty. Solutions in time to meet your 
most exacting production schedules! 


For over 50 years our engineers have 
concentrated on these problems... accu- 
mulated knowledge that has often 
proved to be the quickest and surest 
way out. 


What’s more, Fellows has the equip- 
ment best suited to your needs for cut- 
ting, finishing and testing... whatever 
they may be. 


That’s why a call or letter to us may 
solve your present gear problem... sav- 
ing time and headaches. There’s no 
obligation, of course. 





THE FELLOWS GEAR SHAPER COMPANY 


Head Office & Export Dept. 78 River St., Springfield, Vermont 
Branch Offices: 319 Fisher Bidg., Detroit 2 * 5835 West North Avenue, 
Chicago 39 * 2206 Empire State Bidg., New York | * 5 Martel Bidg., 
6214 West Manchester Avenue, Los Angeles 45, California 





MATERIALS PROGRESS 


George S. Brady 








464 


Synthetic Mica.— Not less than six companies have been work- 


ing intensively on synthetic and substitute micas, and the day 


seems fast approaching when the stockpile of natural mica will 


obsolete sound 


be as as the old-fashioned nightshirt There 


logic in this, because, no matter how plentiful imported natural 


produc t 


grace 


mica may be, it is an almost unbelievably irregular 


Only as little as three per cent of a shipment may be hig! 


electrical quality, and the hand labor of splitting, sorting, and 
grading is very expensive 

Taking up where the Germans left off after World War II 
Mines did an 


produc ing synthetx 


the Bureau of outstanding job of improving or 


the process for mica by heat and pressure 
with further improvements, has been employed 
Wycalex Corporation of 


difficulty in producing 


and this process 
companies, notably the 
N J There 1s 


uniform mica in flake form on a commercial basis 


by private 


Imerica, Clifton now no 


high-grade 


at an economical price 


It is more difficult and costly to produce block or sheet micas 
but it is now an open question whether or not it is worth while 
block with the block 


there remains still the very expensive hand-labor job of splitting 


manufacturing mica because synthetic 


the block into usable sheets, and the sheets cannot possibly have 
the uniformity of manufactured sheets 


produc thon of mica 


Scientists continue to experiment on the 


block, but practical men at the manufacturing level almost uni 


versally feel that the tinal answer lies in the bonding together of 
high-grade flake into continuous sheets 

this country, without need 
clean the flake and 
free it of harmful iron inclusions. But there are some advantages 


flake 


The general chemical formula for 


Natural mica flake is plentiful in 


for importation, and it is relatively easy to 


to synthetic 
mica indicates that there 
are at least 600 possible variations of mica, and thus a synthetic 


mica flake can be made to suit any needed condition, whether 


for high heat, chemical resistance, or high dielectric strength 


our chemical types already have been selected as most suit 


able for meeting present needs, and one of these, a fluorine mica 


does not occur in nature in quantity 


Bonded mica sheets are limited in temperature uses to heats 


below the softening point of the bonding agent, and most of the 


early bonded micas were good only for applications at compara 


tively low temperatures 


\ new grade of Isomica, of the Vica /nsulator Company 


with natural mica flake bonded witl 


1,000 volts per 


Schenectady, N. Y., is made 


an epoxy resin. It has a dielectric strength of 


mil, equal to the best grades of natural mica, is uniform and 


free from voids or metallic inclusions, and will withstand hig! 
pressures to a temperature of 300 degrees Fahrenheit 
produced as Supramica by the 


synthetic mica flake of high 


Another new mica sheet, 


M yealex 


i 
di ectriu 


Corporation is made of 


juality bonded with an electrical-type glass. It will 


withstand temperatures to 1,000 degrees Fahrenheit, which 1s 


superior to good natural mica 


Navy scientists are sufficiently convinced of the practicability 


of bonding mica flake into sheets by recrystallization without 
any binder so that the Navy research contract with the Sy/vania 
Electrical Products Company has been renewed. Details are not 
published, but it is known that the mica flake being used is a 


heat-resistant electrical-quality grade of synthetic mica pro 


duced by the Mycalex Corporation and that, because of pressure 
(Continued on p. 469 


ORDNANCE 














UNITED 


35.000 TON FORGING PRESS 
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by UNITED for the USAF Heavy Press Expansion Pri 


to help bring the United States to a « 


A we $5,000 ton hydrauli forging press being |! ul 
rogram 
oT itt n 


in the production of mudern aircraft for the arme: 


UNITED 


ENGINEERING AND FOUNDRY 
COMPANY 


Pittshureh, Pennsylvania 








You can make it faster and better 
with HARVEY ALUMINUM 
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HARVEY 





ALUMINUM 


Here are a few of the many ways Harvey 


your product easier to manufacture, easier to sell 


you time, material, and manpower 


SALES 


ING 


EXTRUSIONS | 
part istom-d 
place riveted and 
neously increas 

STRUCTURALS Hi 
workability, corrosion 
trusions combine 1] 


load-bearing member! 


MACHINING STOCK 


Aluminum makes 


. SAVeS 

ll as basic 

! luminum extrusions re- 
Ided emblic multa- 


th and simplify fabrication. 


h strength, light weight, 
re tance. Aluminum ex- 


four are ideal as basic 


Harvey deep-di iwn hex 


and round stock tar mark in uniform grain 
tructure—consistent fro rface to core. This 
means fast, chatter-fre i long toc | few 
rejects and true thread 

PRESS FORGINGS Where parts must combine 
maximum strength th iving in weight, cost 


and manpower, Harv 


completely oly d 
FORGING STOCK 
forgings in quant 
stock can ive mal 
designed extrusior wi 


mate the forged bl 


EXTRUDED PIPE AND 
form in structure i 
mooth inside and out 
applications ranging 


tems to aircrait he 


IMPACT EXTRUSIODR 
tructures can be pro 


held to very close tole! 


cally eliminated, and 


DRAWN TUBE Co 
finish ideal for TY 
imilar products. ¢ old 
formuty temper spe 


ability 


AUTOMATIC SCREW 
I he West t 


rey I 


MAKING THE M 


TORRANCE, CALIFORNIA BRAN 


luminum forgings often 


ner s prol lem 


If ou make your own 
Harvey extruded forging 
hat teps. Custom 
eclions approx! 


nks 1 y | cut to length 


TUBE Seam! unl 
nd shape lean and 
easily formed. Usable in 

from portable irrigation 


t exchanger 


¥> Thin-walled, tubular 


luced by this method and 


pi reat red I 
nbine treneth and high 
ntenna furniture, and 


frawn for structural uni 
controlled for work 


MACHINE PRODUCTS 


) vulfir nindl 
otr | f 1} 
manutl tur 
( h ep 
’ ’ 
4 
NUM ; y 


luminum 
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ENEMIES’ MORTARS 
LOCATED BY RADAR 


Army Used Device Against Reds in Korea, ny Times, DEC. 12, 1954 


a ae 


s “Hundreds of soldiers now 
safely from Korea literally owe their 
lives to the extreme accuracy and speed 
of the new counter-mortar system.” This 
good news was revealed by the Signal 
Corps in December when the public first 
learned of the existence of the MPQ-10 
Mortar Locator, one of the Army's best 
kept secrets 


returned 


es How could a carefully concealed 
enemy mortar be located and destroyed 


November-December 1955 


shells had 
fired? And how could such devastating 


after just one or two been 


accuracy be repeated over and over 


again—no matter how often the enemy 
These 


important questions in Korea 


relocated his mortars? were 


s Actually, the uncanny efficiency of 
the MPQ-10 Mortar Locator was due to 
the joint efforts of the Army Signal 
Working 
together, they deve lope d a new portabk 


Corps and Sperry engineers 


radar system for use at the front lines 
How does it work? An automatic radar 


tracker detects and “locks on” the path 


In effect, it 
traces each shell back through its trajec 

the 
This information is then relayed to an 


of enemy mortar shells 


tory and reveals enemy position 


artillery fire direction center which 


directs a return barrage against the 


enemy mortar in a matter of minutes 
e Delivering this Mortar Locator to the 
troops Is another ¢ xample of SI erry 
solving a 
Today 

land 


ition s 


engineering and production 
problem to meet a critical need 
in the air, at sea, as well as on 
Sperry 


< apabilitu ; 


is helping extend our n 


with instrument controls 


and systems for all branches of the mili 


tary as well as for important segments 


of indu siry 


5 - HH AY GYROSCOPE COMPANY 








THE NEW D7, DS and DS 





here’s what they can mean on your job 


The new 286-HP CAT* D® Tractor 


Choice of torque converter or oil clutch drive. 
First track-type tractor with Turbocharger. 
Completely new 286-HP engine. “Live-shaft” 
drive for rear-mounted equipment. Many 
other important features. 


The new 191-HP DG 


With torque converter (Series D). With exclu- 
sive oll clutch drive (Series E). Completely 
new 191-HP engine. “Live-shaft” drive for 
rear-mounted equipment independent of fly- 
wheel clutch. New easy-working controls. 
Many other improvements. 


The new 128-HP D7 Series C 


Gear-type balancer gives six-cylinder smooth- 
ness. New 128-HP engine. Drawbar pull now 
28,700 lb. maximum. New starting engine for 
simpler, easier operation. Track shoes hard- 
ened by “water quench” process. And many 
other important advances. 


MAIL TODAY! 


CATERPILLAR TRACTOR CO., Peoria, Iilinois, U.S.A. 


I'd like all the big news about the new D7, DB and Dg 


Name 


Company 


Address 








The year’s biggest news on tracks: Caterpillar’s 
three great new Diesel Tractors 


They're big news because they give you greater 
power and better performance than ever before 


The D9 and D8, for example, give you your choice 
of torque converter or exclusive oil clutch drive so 
you can best match your machine to your own job 
requirements. 


All three give you features like one-piece frame- 
Steering clutch case assemblies, and track shoes 
specially hardened by a new “water quench” proc- 
ess which means longer shoe life 


All three are easier to operate, with simpler, more 
powerful starting engines, easier working controls 
and other improvements 


They're easier to too; an exclusive 
trouble-free oil clutch, separately removable power 
train components and a fuel system that needs no 
adjustments in the field are only three of many 
reasons why. 


service, 


Better be sure you get all the news about the new 
D7, D8 and D9. Call your Caterpillar Dealer today. 
Or mail the coupon below 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


*Caterpiiias and Cat ore Registered Trademarks of Caterpeia: |) actor Co 
p 07 
9, ps AM 
THE wEew D of caTERPILLAR 
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THE AETNA-STANDARD ENGINEERING COMPANY - PITTSBURGH, PA. 








ss _ Aetna-Standard, ip 


PLANTS IN WARREN, OHIO - ELLWOOD CITY, PENNSYLVANIA 
GOOD EQUIPMENT BRINGS DOWN PRODUCTION COSTS 


69 








MACHINABILIT 
INDEX 50-90" 





PEARLITIC 
MALLEABLE "81112 STEEL = 100 
CASTINGS 


Low machinability index of 80-90 (BII12 
steel 100) is probably reason enough to warrant 
serious consideration for your product. 

But pearlitic malleable castings—from National 

don't stop there. They have great ultimate 


strength ... resist wear under heavy loads at 
high speeds . . . make excellent non-seizing bear- 
ings o « «e CAN be air or liquid quence hed can be 


smooth-finished. 

Don't overlook the advantages of pearlitic 
malleable. For pearlitic malleable castings —from 
National—can often reduce manufacturing costs, 
weight and assembly time ...can increase the 


sales potential of your product. Asan 
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panding. About 3,000,000 pounds of poly 
ethylene are used in the new 2,000-mil 


telephone able linking Newfoundland 


with Scotland 


Pure Calcium Hydride.—A new pro 
ess for producing a 99 per cent pure 
highly eactive calctum hydride that may 
be the answer for a new, more economic 
way of producing titanium metal has beet 


developed by Metal Hydrides, Veverly 
Mas The new process does not produce 
lump i vith other methods. but yields 


a finely powdered calcium hydride dis 


persed in common salt 


Titanium metal powder produced ¢ 
perimentally by reduction with the 
dricte i een made into sheet equal u 


quality to that produced by Kroll-method 


titanium 


Chromium Plating Titanium.—A_ pro 
ess has been developed by the Tiarco 
Corporation, Clark, N. J., for depositing 
a plate of wear-resistant chromium on the 
hard-to plate metal titaniun The method 
known as the Baylig process, consists 

pecial preparation of the titaniun ur 
ice followed by plating in a modification 


if the onventional chromium platu 


ste f OOO to 0.003-inch in thickne 
rive pearing irtaces with improved 
irictional qualities, the wear resistance ot 


ium, and ymproved corrosion resist 


Flame Coating Metals.—A process for 


ceramic flame coating of metals, recentls 
developed by the Armour Resear ‘ 
lation a xen commercialized by Co 
tinental Coatings Corporation, Chicas 


Il. Alumina is one of the oxides most 


easily pray coated witl i fiame gun Th 
netal mn not have to be heated ma tur 
we A th vitreous enameling | 
lumina coating is extremely hard an 


ibrasion resistant and is resistant 
icals and to high temperatures 


Zit omnia coatings may il o applies 


the ime met «i incl the ire ni 
wat resistant The sprayed coatings cat 
be used for such applications as pum] 
far ind turbine lades for high tempera- 
tur w for protecting soft metal 


Enamel Coating.—The new Pre-Nan 


coating process of the Parker Kust I’r 
ompan Detroit, Micl eliminates the 
need lor 1 ground coat t porcelain en 
ameling, saving about 30 per cent of pro 
luction costs and giving a thinner eo 
umeled surface that will not ip or 


NATIONAL °:::: CASTINGS COMPANY °c 
AND STEEL The metal to be enameled is given at 


Cleveland 6, Ohio 


The Nation's largest independent producer of malleable and pearlitic malleable 
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ilkali eansing and a special phosphat 


pickle, and the Pre-Namel is sprayed or 
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RADAR THAT PUTS 
THE FINGER ON STORMS 


Raytheon Storm Detector Radar, the AN/CPS.9, 
locates storms up to 300 miles away, measures their 
distance, direction, height — indicates the presence 
of rain or snow. Storm Detector Radar was developed 
by Raytheon in cooperation with Signal Corp 
engineers for use by all military service I'he 
“3-dimensional” picture provided by this unit i 
invaluable to the quick, precise forecasting demanded 
by modern military operation 


Civilian applications of this equipment will 

supply vital information to commercial airlines, power 
utilities and the | S. Weather Bureau 

Reliable, accurate, versatile, the Storm Detector 
Radar demonstrates again that Raytheon meat 
“Excellence in Electronic 





RAYTHEON MANUFACTURING COMPANY 


WALTHAM 64, MASSACHUSETTS 


171 












STAMFORD 


472 











indemnity! 


The versatility of the USAF Tactical Air Command... . its mobility 
and atomic capabilities . . . combine with Ground Support 
equipment to provide assurance of effectiveness when seconds mean survival . > Ground Support equip- 
ment of unquestioned reliability is indispensable should the need of defense or retaliation demand that 
TAC “rise” to the occasion in protection of our freedom. > Through design, development and manufacture, 
we have solved the most complex ground support problems . . . providing the Tactical Air Command with 
a self-propelled multi-purpose unit, which combines towing, testing, servicing and/or starting for all 
types of aircraft under the most difficult operational conditions. 
The M A-1 and other type ground support units. are now being 
used extensively by the USAF, Navy and Marines. . . and are 


consolidated for greater power and versatility. 


THE ALL-PURPOSE MA-] HELPS GREATLY TO 
SOLVE THE MOBILITY PROBLEM... . FOR ONE 
UNIT TAKES THE PLACE OF FOUR OR FIVE 





IN THE EXACTING FIELD OF GROUND SUPPORT, CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS 


CONSOLIDATED 


DiS@seet €tLecTtrTrRriccORPORATION 





CONN BRANCHES DALLAS TEX DAYTON. OHIO SANTA AWA CAL WASHINGTON 


IN CANADA CONSOLIDATED DIESEL ELECTRIC CORPORATION OTTAWA. ONT, 


0 





c. 
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GROUND SUPPORT 


This compact, self-propelled, 
multi-purpose unit performs all re- 
quirements of towing, testing, ser- 
vicing and starting for jet aircraft. 


@ A.C. POWER 30 KVA, 400 
cycles, 3 phase and 10 KW 1 phase, 
close regulated 


e D.C. POWER... 28.5 volts, up 
to 2250 AMP. For split or sifgle 
bus start and servicing 


@ COMPRESSOR Air supply up 
to 3500 psi, 13.5 CFM, 1,000 cu. 
in. reservoir 


e TOWING All-wheel drive ve- 
hicle with mechanical or torque 
converter transmission, asdesired. 


IN ACTIVE USE WITH U.S. AIR 
FORCE, NAVY AND MARINE 
UNITS .... Other modeis 
of single and muiti-purpose 
ground support equipment 
are avaiiabie with any com- 
bination of AC and DC power 
--- high pressure air hydraulic 
Systems and tow pressure air 
-+-retrigeration and heating. 





‘“q - 


CONSOLIDATED 

DIigeSGet ELECTRIC CORP. 
STAMFORD, CONN 

*Oavr ANTA ANA, CALe* WASHINGTON, 0.0 


N,O. +5 


November-December 1955 


Materials Progress 





ahrenheit and 
A white 


dipped on at 160 degrees | 


fired at 1,450 degrees Fahrenheit 


or colored cover coat can then be applied 
in the conventional manner 
Aluminum-cored Anode.—Lead anodes 
tor « n lating have had core « 
copp« to rove the conducting er 
rency but ive had the disadvantage 
ontaminating the bath if the copper be 
one exposed Now the Key Is 
\etals mpany, Louisville Ky and 
Knapp Mills, Inc., Wilmington, Del., have 
developed a lead anode with an aluminun 
core that has good conductivity and will 


not cause contamimatior 


High-temperature Conductors. 


Sheathed conductors originally designed 


or jet engines to operate m highly cor 
rosive atmospheres at temperatures to 
2 000 eures Fahrenheit are now being 
produce the /errod anufacturm 

mifar itavia tl for general uw 
lustria ‘ tor K applications a 
thermocouple arn ignal wiring 

The conductor onsist of trom one to 
i wire mbedded m crystalline ma 
me i ide and encased in an all 
tubing. | ible may be had a mall a 
.-inecl ind lengths may e to 1 tect 
The wires are accurately positioned um the 
xxide to give a minimum spacing ol 
O03 ch 


New Conveyor Belt \ new whit 
vrease-re tant conveyor belt Style 
ROH being produced by the / tctor 

tlata Text ¢ { mpany New York 
N ’ was designed for handling ut 
wrapped foodstuffs in bakeries and food 
processing plants and 1 itable tor han 
dling many types of sticky material 

It 1s mace { closel woven cotton duck 


Hycar synthetic rubber 


impregnated with 


and covered with a 1/32-inch coating ot 
Hycar. It comes in 2-, 3-, and 4-ply, wall 
vithstand continuou eat to 250 degree 
lahrenheit and intermittent heat to 32 
degrees und it can be teamed-cleaned 
Continuous Rubber Curing \ nev 
process, called Rotocure, for curing rul 
her continuously is being employed by the 
Roston on lose Kubber Compan 
Boston, Ma The ’ al now offer 
ing contimuous-proce heet rubber wu 
thicknesses fro 1/16 ch to 2 inche 1 
widths to 72 inches for sucl cs as ga 
kets. bumpers, isolati ind = imsulatior 
pads 
Colored Aluminum Paint mit 
paint is now availa le Noor (,ulmor 
i ite La Anucle (Calit 1 
offering the metallic paint in blue, greet 
und «gold ind a full range f color i 
expected to be produced later. The paint 
retain the characteristi ot high covert 


a 


ge, 


durability 


\ 


special 


resistance 


with the 


te 


chemical 


» cor 


ady 


| 


rosive tumes and 
antage of colo 
additive incor 


floating 


porated to prevent blotching or 
of the metal pigment, and the coating 
actually consists of five to ten layers 
iluminum flake cemented together by a 
resin binder 

Protective Finishes The w Amer 
oat No. 87 cor n-resistant protective 
hmish of the ames t Corpor it 
(sate, Calit., wi ve a 0.010-inch fins! 
mating o i it ne brushing I hve 
liquid has a yi resin base and wi " 
dry to a moth matte nish by solvent 
vaporatiot It onme im black gray 
\ Thite and i mum 

\nother corr i-resistant as chet 
cal-resistant finish in black, gray, red, and 
ilumunum tor wood. metal. or concrete, 1 
( orrocote the Chew 7 fie 
ngmecring € ompar broowmal l’a t 
has a Neopren ase, and can be applied 
by roller, brush, or spray, giving a coat 
nm 0.003. to O.005-inch thick which is 
flexible and wear resistant 

Silicon Rectifiers. A power rectifier for 
motor battery harger ind «other ow 
il mediun \ tame int made trot i 
m metal ha cel pertected hy aytheor 
Vanufacturw mipar Waltham, Ma 
The compact mit will convert to | 
impere i rremt to dc. « rent 
vith a minnmum ethoency of YO pe cer 
ind will withstand temperature { 171 
degrees lahrenheit i working range 
pos sible vit the elenum rectifier 

Power rectifiers of silicon crysta are 
ilso being prod l by the / rT ’ 
fanufactur mpan later 
The unit if tu compared wit 
ium = rectifier ire hermeticall ealed 
ind have " “Tt ‘ t t ] 
siheon rectile cl I v Ca u“ 
wa considers i rea { the tuture i 
now raj ‘ wing th ! t 
and le efhoent rectifier made tr the 
carce strateg emiut 

Nylon Tubes lor the fabrication of 
rings warit ing gear and thre 
round part wit ttle mia ig t 
Polymer Corpor Read l’a 
now produ \ a lithe nt rin 
2 to 10 inch hameter t ill thich 
Nes se fron t ne The plast 
tubs ire centrituga ist a iT i 
uratel turned and tore 1 ar i 
nealed 

Abrasive Cloth ‘ ibra clot 
of the Min ; Vanul “ur 
; mipfar ] Mi J] 
labricut ‘ i " ” 
rave ft ‘ “*¢ tive fet 
te we ta " t ‘ anu witl 
mnpre ed i trear I hve abra 
yrains may be either alumimum oxide or 

t ar le 10) to 400 mest 
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Guided missiles 


depend on PYLE 
CONNECTORS 


FOR POWER CIRCUITS 
CONTROL CIRCUITS 
ELECTRONIC CIRCUITS 





Submersible cable con- 

nectors, 2 to 94 poles, and 

b junction boxes are de- 

signed for dependable 

service in all climates. 

Le» Pyle-National also offers 

j ‘4 a full line of industrial 

electrical equipment for 
ground sites. 


Please direct inquiries 
to Manager of Special 
Products. 





THE PYLE-NATIONAL COMPANY 


Where Quality is Traditional 
137] North Kostner Avenue, Chicago 51, Illinois 


SINCE 189) 
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RECENT PATENTS 





This department on recent militar ndustrial patents ts being 
pu hed im ORDNANCE to keep r readers informed of the 
itest developments im the held lhe data ar mptled \ 
" j ‘ ; ‘ft / \/ , i bot j 
lelvoin Nord, patent attorney, Detrow, Micl pies of patents 


may be obtawmed from the C omn toner of Patents, Washington 


so, i. * ut 25 cents each Tne kprros 


RIGID EXPLOSIVE CARTRIDGE 
e/ S. Patent No 2/09 407. Issued May 31, 1955, to Arthur J 
Lowe Issigned to Iw pertal Chemical Industri Ltd ] 


vention provide 


a portior of the urtace Of a rigid | 


L osive pellet booster \ shown | 7 







' * 5 
in Figure 1, the pellet booster | 6 = 
ri may be formed by compre i ie | 
a 
0 ot cyclor ite petitacryt at 
, ; ‘ 
r tetry!) is wiverted over a mat 4 
: 1 | 
Ire 1. la, and rests on a rubber vf 
- a. 3 
ishiet 4 - 
Ihe main explosive 7 whicl t J 
! } tri ’ ! n 
may be trimitrotoluene, or a mux - 
Fig. | 
ture of thi vith cyclonite n c 
taerythritol tetranitrate) is shown being poured into the cartridge 
is a liquid, having attained a level & in the figure. Pourn 
continued in stages, allowing solidification, to prevent flotatior 


of the pe llet booster 


JET FUEL ADDITIVE 

@ 1’. S. Patent No. 2712496. Issued July 5, 1955, to Sol Skoal 

md lloward W. Kruse. Assigned to the Secretar f th 

Aniline has the disadvantage, as a jet fuel, of freezing at ¢ 

grees below zero Centigrade and also of having an und 

long ignition delay. Both of these disadvantages are overcome 
idding fifteen per cent of hydrazine to the aniline 

LOW TENSION IGNITER 

e/ ». Patent No. 2708 8, j wd Ma gs 1 to Wijte B 

Smut Issigned to Smitsvonk * his invention provide 

a very simple type of low-tension igniter for explosives. Two 

electrodes are separated by a cylinder of insulating material. The 


three cylinders are flush at the top, thereby providing a surtace 


icross which a spark may easily creep. The creep discharge of 
i condenser acro the surface betwee the electrode liberate 

the available energy in almost an explosive manner, having at 
extremely high ignition effect on the explosive charge Low 
tensions, such as 500-1,000 volts are all that are require Phe 
invention is Claimed to have tmportant applications in the firs 

of warship guns, machine gu d remote-controlled mine 


PROPELLANT FOR KRO1LKETS 


> ;? 


e / S Patent No. 2/71 §3 sued July 5, 1955, to Sidne 


Golde issigned to the Secretar i Defense In order to a 
sure completion of burning within the projector tube of a rocket 
fired from a projector tub eld in the hands of ground per 

e burning time of the propelilat reduced 


ORDNANCE 























AUTOINSPECTION 
SYSTEMS, CIRCUITS 
AND CONTROLS 

HAVE BEEN OUR 
BUSINESS FOR 

MORE THAN A 

DECADE. IT 

WILL PAY YOU 

TO CHECK YOUR NEEDS 
AGAINST SHEFFIELD 
EXPERIENCE 

















WRITE DIV. 510 FOR BULLETIN NO. AU-1154 


THE SHEFFIELD CORPORATION r 9) 
DAYTON 1, OHIO, U.S.A 


7 
a* ‘r 


| 
. 
i. 4 
7 
+ 
ry 
«* MANUPFACTURIN AND MEASUREMENT FOR MANKIND 
4 
a® 


. 
? 
+ 
¢ 
4 
ra) 
ou 





Co a ——-— " 
 @  Goging cylinder bores for selective assembly € Connecting rod inspection Q twine inspection of ovtomebile port 


oO Controlling bere size of pinion blenks 
oe pn ate “ed tie QD Pestprecess size control of beoring races =>) Automatic goging of crankshelt main bearings 
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Recent Patents 





The burning time depends on the op- 
erating pressure in the combustion cham 
this 


temperature 


ber, and normally depends on the 


ambient Thus, with a high 
ambient temperature, the pressure may be 
sufficient to blow out the walls of the motor 
chamber; and with a low ambient tem 
the 


sufficiently so 


burning time is increased 
that a 


thrust back imto the operator's face 


perature, 
sheet of flame is 

In the present invention, these difficul 
ties are avoided by making the pressure 
independent of ambient temperature. Ac 
cording to the inventor, this is substan 
tially accomplished by the use of propel- 
a number of 


lant powder in the form of 


rings or washers, together with proper 


proportioning of the combustion chamber. 


MINE FIRING DEVICE 

@ U.S. Patent No. 2712790. Issued July 
12, 1955, to Jesse I Vac Adams.—In 
amphibious warfare, a stretch of water 
may be mined with a number of isolated 
explosive charges equipped with the firing 
the array of 


device described, and after 


firing devices has become armed by ac 


tion of the water, the explosion of a 
charge in proximity to the mined area 
will automatically set off all the firing 





devices. Advantage is taken in the patent 
of the special property of potassium car 


bonyl of exploding on contact with water 


AIRPLANE AND CONTROLS 

e U.S. Patent No. 2712420. Issued July 
§, 1955, to Warren H 
H. Holleman, and Eugene V 
Northrop Aircraft, 


Amster, Clarence 
Browne 


Assigned to Inc 








ee 


Fig. 2. Vertical take-off aircraft. 


This invention describes a vertically land 


ing (tail down), horizontally flying air 


plane, together with a control system for 


it. Figure 2 shows the aircraft in hover 


Che oe 


ing just above the take-off and 


landing deck of a vessel 


position 


PROPELLANT COMPOSITION 


e U.S. Patent No. 2712,989. Issued July 
12, 1955, to Herman Matsner. Assigned to 
ferojet-General { orporatior This pat 


ent provides a method of preparing nitro 


paraffin gel for use as a propellant im jet 


propul ion devices by which the gels re- 


tain their consistency for a long time with- 
any marked change 


out unde rgoing 


IMPROVED JET FUEL 


e U.S. Patent 2712726. Issued July 
12, 1955, to Homer M. Fox. Assigned to 
Phillips Petroleum Company.—\|mproved 


engine starting and improved combustion 


efhiciency over a wide range of tempera 
obtained by adding a viscos 
Acryloid 710, 


or Santodex) to the jet fuel 


tures can be 
ity-index improver (E. G 


> 
Paratone 


BALLOON LAUNCHING 

e U.S. Patent 2708 082. Issued May 
10, 1955, to C. B. Moore and WF. Huch 
Assianed to the Secretary of the Army 

A method of launching small meteorolog 
balloons 
presence of air currents, thus 


ical vertically without tipping, 


despite the 


protecting mstruments 


ae" 





For long life under extreme conditions 
of shock, vibration, corrosion, 
humidity and temperature 






HEAVY-DUTY 
ELECTRICAL CONNECTOR 


Here is the electrical connector designed 
and built for maximum performance 
under rugged operating conditions. 
Intended for use with jac keted cable 
and not requiring ground return through 
mating surfaces, this connector incorpo- 
rates sealing gaskets at all mating joints. 
W-Type Bendix* Connectors also incor- 
porate standard Scinflex resilient inserts 
in established AN contact arrangements 


type 


Shell components are thick-sectioned high- 
grade aluminum for maximum strength. 
All aluminum surfaces are grey anodized 
for protection against corrosion. 

It will pay you to remember that for 
the really tough jobs, where ordinary 
electrical connectors just won't do, be sure 
to specify the W-Type Connector. Our 
sales Department will gladly furnish com- 
plete specifications and details on request. 

* TRADE-MARK 





SCINTILLA 
DIVISION 


AVIATION CORPORATION 


SIDNEY, NEW YORK 








512 West Ave., 





476 


FACTORY BRANCH OFFICES 
Jenkintown, 


Export Sales: Bendix Internationa! Division, 205 East 42nd St., New York 17, N.Y 
Burbonk, Calif . 
Brouwer Bidg., 176 W. Wisconsin Ave., Milwoukee, Wisc ‘ 
@ 8401 Cedar Springs Rd., Dallas 19, Texas 


117 E. Providencia Ave., 
Po ° 
Deyton 2, Obie 


6560 Cass Ave., 
American Bidg 


Stephenson Bidg., 
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Detroit 2, Mich, 
4 S. Main St., 











CARCREENGE 


OVERSHADOWS ALL | 


... in the production of these outstanding Wolverine products. 


- +. in copper, copper-base alloys, 


Plain Tube 


aluminum, and electric-welded steel. 


. . « Wolverine Trufin* —the integral 
finned tube designed to pack more 


Finned Tube 


heat transfer area in less space. 


+++ produced faster, more economi- 
cally, better than mechanical assem- 


blies. 


Spun End Parts 


. « « bent, coiled, brazed, formed, 


Fabricated 
Tubular Parts 


soldered, cut, swaged, expanded — 
you name it! 


+ «+ in seven sizes: 20mm, 30mm, 
40mm, 75mm, 76mm, 9Omm, and 


Rotating Bands 105 


Extruded 
Aluminum Shapes 


+» « « made under strictest quality 





control to customer print. 








*REGISTERED U. 6. PATENT OFrice 





Yes, and Wolverine's Field Engineering Service — 

stands ready with answers to tough questions ® | WOLVERINE TUBE 
concerning tube and shapes. Better write for a — 

copy of Wolverine’s Statement of Scope—right 
now! WOLVERINE TUBE, 1499 Central Avenue, MANUFACTURERS OF QUALITY. CONTROLLED TUBING AND EXTRUOE minuee 
Detroit 9, Michigan. 


Gy Division of Caitumet & Hecia, ine. 
a 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EAPORT OEFART MENT. 1) EAST OTH STREET, NEW YORK 14, M. ¥. 
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WEIGHT 


10 OZ 


NEW...the 400 cycle 


vernistat’ 
a.c. Potentiometer 
you asked for! 


The 400 cycle Vernistat is 


an a potenti 
ometer-type voltage divider that combines 
high linearity and lou output impedance 


sipative element 


adaptable to 


essentially a non-dis 
high 
ive and mounting dimension 
to the BuOrd 


synchro 


temperature operation 


are designed 
, 
; 


speciheation for a size ii 


Here are the details 


* high linearity, inherent in the design 
principle, is maintained over the life of the 
unit 

* low output impedance eliminates need 


for isolation amplifiers in many applications 
* high output current capability. 


* low phase shift — less than 90 seconds 


depending on model 


* can be coupled with synchros, resoly 


er and other component as well as 


ganged 


* nonlinear functions can also be gen- 


erated, 
Class 5 ball bearings, centerless ground 
shaft, and an aluminum housing machined 
to close tolerances combine to make the 


Vernistat a precision instrument, Shaft seals 
will be 
environmental conditions 


upplied where they are required by 


check these 
specifications 


© 0.05% 


Linearity Tolerance 


Minimum Ovtput 
0.01% 


Voltage Increment 


Oviput Impedonce. less than 130 ohms 


Input Voltage 130 v max. 
.up to 75,000 ohms 


Input Impedance 


*Trademark 


& 
vernistat 
division 
PERKIN-ELMER CORPORATION 


Norwaik, Connecticut 
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or 12-channel AN/TCC-7 termina 
equipment of the cable carriet ystet 
permitting radio and wire links to be u 
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ASHULT TAY W ACTON! 


When the order is for “advance base support”— 





Fairchild-built military air transports now deliver 


men and supplies whereve r nee ded. 


The famous C-119 Flying Boxcar air-drops fully-equipped 


troops and materiel in advanced areas Combat-prove nin 
intense heat and extreme cold. the Fairchild C-119 has an 4 
a be 


outstanding record for depe ndabitity and safe ‘ty = 


\| 
under all flying conditions. “ | 


The Fairchild-built C-123 assault transport air-lands men 





and vital equipment on unprepared advance bases. Taking 
off and landing in short areas, the C-123 is engineered for 


rigorous operation — with maximum personne | protection 





Phis is assault teamwork perfectly balanced — to meet 


° the military air needs of our Armed Forces, 


whee Uke foitine bo measmnred cn iad > pape 7 
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ENGINE AND AIRPLANE CORPORATION 


FAIRCHILD 
Jhrwrat Division 


HAGERSTOWN. MARYLAND 







Enlist to fly 
um the 


U.S. Air Force 
















Other 





Divisions 


American Helicopter Division, Manhattan Beach, Calif 
Engine Division, Deer Park, Long Island, N.Y j 
Guided Missiles Division, Wyandanch, N. Y a 
Kinetics Division, New York, N.Y ay 


Speed Control Division, St. Augustine, Flo 





Stratos Division, Bay Shore, N.Y 








THE HI-Q CHOKE 
essential component 
for efficient 


filtering assemblies 


| }+——1.500"—+ y 


1975" 
9 
.850" 
y 
i 
1.45" 375" 


























350 
a 
1975" 


abesso'| | 1075" 


VARIABLE 


Performance of the unit 




















depends on accuracy of core design. 


@ Magnetic Metals Company offers a new bulletin 
presenting design considerations for such 
applications, and predicting the range of “‘Q” values 
to be expected in any proposed design. @ Send for 
Bulletin F-1 to assist you in understanding 
the amount of variation to be found in presently 
available alloy core materials when 
operating in Hi-Q Filter Reactors. 


MAGNETIC 

METALS 

COMPANY 
electromagnetic cores and shields 


HAYES AVENUE AT 21st STREET 
CAMDEN 1,N. J. 
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Armament Electronics 





“The availability of many channels and 
the ease with which channels can lb 
changed permits considerable freedon 
laying out a network so as to avoid in 
terference. Of course, some restrictior 
must still be placed on the allocatior 
channels for each link in a relay systet 


If, however, the system is extended 


the same frequency allocations may be 
used in subsequent sections provided those 
sections working on the same frequency 
are tar enough apart to avoid overrea 


nterference. | requency assignments ord 
arily cal iM repeated at imterval ot 


about 100 miles.” 


ALTHOUGH AN/TRC-24 sets can be 
employe in tandem to give an over-al 
circuit 1,000 miles long, artillery missile 
and ordnance units would normally not 
require such great distances. This sim 
plifies the problem of reducing distortion 
and noise in each repeating set so that 
the additive disturbances will not create 
an unmanageable circuit. Nevertheless the 
steps taken to achieve the best possible 
operating characteristics, as reported by 
Mr Durkee, are of interest to all elec 
tronic engineers 
Noise in a radio system arises from a 
number of source the article continue 
“The principal contributions are: noise 
generated in the carrier terminal equi 
ment, fluctuation noise produced in the 
radio receivers, external radio-frequency 
oise and interference, and intermodula 
tion notse resulting from cross modulatior 
of various components in the signal 
“Limits on the permissible levels of 
these several types of noise, consistent 
with the desired over-all noise perform 
ance, became the basis for determining 
sucl ystem parameters as transmitter 
power, antenna gain, carrier-frequency 
deviation, and radio frequen y band width 
“Intelligence transmitted by the radio 
system consists of either four or twelve 
telephone channels ‘stacked’ to form a 
wide-band signal. The use of amplituck 
modulation \M) would require that 
the input amplitude versus output ampli 
tude characteristic of radio repeaters he 
strictly linear, since amplitude variation 
of the AM wave must be faithfully pre 
served. With FM, the intelligence is de 
termined by the frequency rather thar 
the amplitude of the transmitted wave 
“The critical characteristics of an FM 
radio repeater are linearity of the phase 
versus frequency characteristic and flat 
ness of the amplitude versus frequency 
characteristic over the transmitted band 
Frequency modulation was selected as the 
most advantageous method, and the wus 
of FM in the AN/TRC-24 system ha 
made it possible to utilize up to 40 re 
peaters in tandem without serious degra 


dation of the signal.” 
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A GOOD RELIABLE SOURCE FOR AUTOMOTIVE COMPONENTS 








BENDIX LINKAGE TYPE POWER STEERING — Because Bendix* BENDIX HYDROVAC POWER BRAKE—With over four million 


in use, the Bendix Hydrovac* is the world’s most widely used 
power brake for commercial vehicles. This overwhelming 
preference for Hydrovac is a result of sound engineering 
design, exceptional performance, low original cost and mini- 


Power Steering is of the linkage type, manufacturers find it 
especially adaptable for production line installation without ex- 
tensive engineering changes. Manufacturers can now meet the 
ever-increasing demand for power steering more efficiently and 
more economically with Bendix Linkage Type Power Steering. mum service upkeep. Make the industry's choice your choice. 


"o06. «. 6 Par. oF 


BRAKES + POWER STEERING « POWER BRAKING + CONSTANT VELOCITY UNIVERSAL JOINTS + HYDRAULIC REMOTE CONTROLS 


BENDIX :*2°°<': SOUTH BEND 0:5» — “Qeunoljy7 


AVIATION CORPORATION 


Export Seles Bendix internationel Division, 205 Lest 42nd Strest, New York 17,6. ¥ 


7. 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics,— Astronautics, the science of space travel, has 
ceived new official impetus with the announcement that the 
nited States would take part in the 1957-1958 International 
(,cophysical Year research program by launching a small, un 
manned earth satellite 

rhe satellite, to be placed into an orbit by rockets, would 
circle the earth at a speed estimated at near 18,000 miles an 
hour. The “bird,” as it is called, will weigh about 100 pounds 
and house instruments to collect basic data about conditions 200 
to 300 miles above the earth's surface 

Che lifetime of the satellite will range from a few days to a 
few months—after this it will return to the earth. During the 
descent it probably will be burned up by friction with the at 
mosphere. However, the basic data collected by this artificial 
won will be beamed back to stations on the earth during its 
hort life 

Chis basic data collected during the Geophysical Year will be 
shared with all nations, although rocket data are expected to be 


classified 


U. S. Missiles.—Three long-range U.S.A.F. missiles are re- 


8 ~ | ported to be in various stages of development. The strategic mis 
sile, SM-62, Snark (Northrop Aircraft) is now being flight 
tested at the U.S.A.F. long-range proving ground in Florida 


“, ’ 
er bw 
°°. « 
ark is a subsonic cruise missile with a range hinted at about 

5,000 miles. It is said to cruise at an altitude of 40-45 thousand 

feet at a speed of 600 miles an hour. Power may be from a 


turbojet engine of 10,000 pounds’ thrust 





Snark is cigar-shaped, about 60 feet long, and its 45-degre« 


inG In DESIGN swepthack wings have a span of 40 feet. The SM-62 is launched 
PMENT by means of high-thrust rato bottles from a zero-length launche 
Guidance is said to be by celestial navigation and an autopilot 


ELIABLE Vavaho, SM-64, by North American Aviation, has received 


OUTSTAND 
AND DEVELO 


VERSATILE AND F | 
MANCE flight tests at Edwards Air Force Base, Calif., and is now to 
In PERFOR Mee! lity. The § 
move over to the Florida test facility. The SM-64 is a super 
CCLAIMED BY THE sonic cruise missile which may fly at speeds of 1,300 to 1,950 
a TRONICS INDUSTRY miles an hour and be able to span a range of 3,000-5,000 miles in 
eLEeEC 2'> to 3 hours. Unlike Snark, the Navaho takes off vertically 


TUNG-SOL ELECTRIC INC., Newark 4, w. 4. Components of the SM-65 Atlas missile may be used in the 


SALES OFFICES City (hos Angeles? establishment of the U. S. earth satellite. Engineers have visual- 
ity 


* Columbus * Culver k + Seattle ized Atlas as a 2- or 3-stage rocket vehicle about 100 feet long 


Atlante * Chicoge iCenede) * Newor 


Dallas * Denver * Detroit * Mentreol 


——— the airframe and tanks; North American Aviation for the high 


® thrust rocket engines; General Electric for the guidance system 
= and Ramo-Wooldridge for teamwork on the missile 


Mobility is the keynote of our operational missiles. //onest 





and weighing in excess of 100 tons. Convair is responsible for 





John, the 762-mm. rocket, is already in Europe and is now being 
deployed in Japan and the Far East. In a recent tactical exercise, 


ELECTRON TUBES the Air Force airlifted a complete Matador tactical missile 


squadron from Germany to the Libyan desert in Africa. Firings 





took place near Tripoli 
(ther missiles have been revealed. La Crosse is a surface-to 


surface group-support missile. Developed by Cornell Aéronauti 


— |} cal Laboratories, the weapon is to be produced for the Army 


and Marine Corps by G. L. Martin. Another missile, Bulldo 
is to be produced by Martin for the Navy. Forerunner of this 
missile was the Bullpup, an air-to-surface missile powered by a 


Aluminized Settenatuten solid-fue rocket with a diameter of twelve inches anda lengt! 


Picture Tubes ubes of eleven feet 


ORDNANCE 











Se four centrally located machine shops, 


that have designed and built the equipment 
which has made American Can Company the 
nation’s large stmanufacturer of metal containers, 
are available for contract or sub-contract work 
Canco’s extensive facilities in Geneva, N. Y., 
Newark, Cincinnati and San Francisco are 
staffed with experienced designers and engi- 


neers. They are capable of designing and pro- 


American Can Company's machine shop at 
Newark, New Je rsey, 18s one of Canco’s tour 


machine shops, stalled and equipped to 


undertake a wide variety of defense project 


ducing any kind ol high speed or precision 
machinery, dies, fixtures, tools and parts 

Canco’s high-speed can lines are presently 
producing a variety of small ordnance contam 
crs, and we would welcome additional quantity 
orders for such items. 

Amencan Can Company will offer its engi 
neering facilities and know-how for research and 


development work on ce fense projects. 


imerica’s leading manufacturer of metal containers 
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STUD DRIVER 


Sets both 14" and %" studs in 
steel or concrete —in seconds! 


Light-, medium- or heavy-duty fastening, the new Model 455 
Remington Stud Driver speeds the job. It sets two different size 
studs... up to 6 studs per minute, either size ... and offers new 
possibilities in anchoring conduit clips, steel frames, wood forms 
and many other fixtures. 

Powerful 22 and 32 caliber cartridges drive 4%” and %” studs 
solidly into steel or concrete. For special medium-duty work, the 
smaller cartridge is used with the larger stud. Result: the greatest 
flexibility ever in a cartridge-powered tool! Just clip coupon for 
details about this cost-saving fastening method. 


“Uf It's Remington—It's Right!"’ 


Remington mip 


MAIL THIS COUPON TODAY 


POO 2222888 2282828828828 2822828222220 


Industrial Sales Division 
Remington Arms Co., Ine., Bridgeport 2, Conn 


Please send me your free booklet which shows where and how to use the 
cost-saving Remington Stud Driver fastening method 


Name . , Position 
Firm 


Address 


r 
I 
! 
! 
! 
I 
I 
I 
I 
I 
! 
! 
1 
! 
! 
! 
' 
I 
! 
! 
1 
! 
! 
I 
I 
t 
I 
I 
! 
I 
I 
! 
I 
I 
! 
! 
! 
! 
i 
I 
t 
I 
! 


Rockets and Guided Missiles 





Wizard missile—for antiaircraft pur- 
poses—was revealed by the Willow Run 
Research Center of the University of 
Michigan. Although no details were given, 
it was stated that studies on the Wizard 


led to the development of the Bomarc. 


Research.—Three rocket-sled develop- 
ments have been highlighting the re- 
search scene. The rocket sled at Edwards 
Air Force Base, Calif., has established a 
track record of 1,608 feet a second (1,100 
miles an hour). The 4,300-pound sled 
which emitted a sharp sonic boom on its 
run, attained its peak speed in less thar 
5 seconds after the start 

The tremendous acceleration was sup- 
plied by two sets of solid-propellant 
booster rockets with burning times of 2.2 
seconds each. The run was the first to 
give intact recovery of the sled after 
reaching a speed of over 1,000 m.p.h 

At the U. S. Naval Ordnance Test 
Station, Inyokern, China Lake, Calif., a 
new rocket sled is taking shape. The sled 
will be used to conduct flutter tests on 
present high-speed aircraft 

Finally, Smart (Supersonic Military 
Air Research Track) is a new U.S.A.F 
rocket sled at Hurricane Mesa. The first 
successful run was made recently on the 
2'4-mile-long track, located near Zion 
National Park, Utah. The primary pur- 
pose of the track is to develop emergency 
escape techniques for piloted supersonic 
aircraft. Unlike other rocket tracks 
Smart was designed to provide free-flight 
conditions for test equipment and its re 
covery for further test. At the Smart 
facility, the test equipment is accelerated 
by a rocket sled and then catapulted over 
a 1,500-foot cliff and lowered by para 
chute to the desert floor where it is re 
covered 

Rocket activities during the forthcom 
ing Geophysical Year will be many. Em 
phasis will be on collecting data such as 
cosmic-ray intensity, solar spectra, at- 
mospheric conditions, gravitational and 
magnetic field intensities, etc., at high 
altitudes lerobee-Hi rockets, reaching 
altitudes of over 100 miles, are to be fired 
—25 at Fort Churchill, Canada, and 11 at 
Holloman Air Force Base, N. Mex 

In addition, 37 balloon-launched rockets 
—with altitude capabilities of up to 70 
miles—are to be fired at Thule Air Force 
Jase, Greenland, Fort Churchill, and 
Holloman AFB. An undisclosed number 
of aircraft-launched rockets are also to 
be fired in Alaska, Newfoundland, and 
Greenland 

Meanwhile the U.S.A.F. has attained 
what is probably a new altitude record 
for a_ solid-propellant rocket vehicle 
70 miles. Called Dan, the vehicle uses the 
Nike booster as the lower stage and a 
Deacon rocket (7,500 pounds’ thrust for 


3.5 seconds) as the upper stage 
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THE T-31 BALLISTIC COMPUTER 
supplies Army tank guns superelevo 
mation which translates to 
n accuracy of a 5% inch radius at a 
range of 1500 yards 
i ee Be 
i to parallelism error of less thar 
00 nches total indicotor reading 
SERVO SYSTEM SENSING 
SWwiTcH s he 


f less th 


i to rotational error 


15 degree 


ELECTRO MECHANICAL SERVO 


SYSTEM maintoir ervo null with 
er than 0.5 percent 
GEAR TRAIN backlash error ratio of 


than 0.04 percent 


entire system e 


BREAK-AWAY DIAGRAM of the 
pre elements and sub-assembiies 
ed in the compact ¥ «7 «id 
* the 1.31) Ballistic ual 
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PEC LSION 


we can he lp you, Our staff and equipme nt 


can take your IDEAS or PROBLEMS f¢hrough DESIGN 


and DEVELOPMENT into QUANTITY PRODUCTION 


NORTHROP-ANAHEIM is a self-contained 
design and manufacturing division of Northrop 
Aircraft, Inc., supplying precise mechanical, 
electro-mechanical and opto-mechanical devices 
for industry, Army Ordnance, Naval Ordnance 
and the Air Force. Northrop-Anaheim can take 
your problems through design engineering and 
prototype into quantity production. Facilities 
include a new, efficiently designed 350,000 sq 
ft. plant 25 miles southeast of Los Angeles at 


Anaheim, Calitornia 


Typical of the many products produced in 


their entirety by Northrop-Anaheim is the T-3) 


Ballistic Computer electro-mechanical nerve 
center of the fire control system for the U. S 
Arn ys newest elaele lta on tank Components 
and sub-assemblies of this computer are con 


tained within a compact 9” x 9x 12” case and 


provide superelevation information which trans 
lates to an accuracy of a 5'2 inch radius at a 
range of 1500 yards. Thousands of these intri 
cate, precise mechanisms have been produced 
by Northrop-Anaheim in a quality/quantity flow 
unmatched by competition 

Although it is a fully integrated engineering, 
tooling, testing and manutacturing unit, Northrop 
Anaheim enjoys access to Northrop Aircraft's 
3000-man engineering facilities 

Micro-precision optical and mechanical ord 
nance and guided missile components have been 
produced for 

* Ford Motor Company, Tank Division 

# Ingersoll Kalamazoo Division, Borg-Warner 

Corporation 
* Ordnance Corps, U. S. Army 
* U.S. Air Force 


* Bureau of Ordnance, U. § Navy 


NORTHROP-ANAHEIM will be pleased to discuss your design development or production prob 


prec or products demand 


please address your inquiry to Richard R. Nolar 


g ¢ xact 


Divisi« 


g tolerances For immediate consideration, 


n Manager, 


NOR TIROP-ANATIEIM 


NORTHROP AIRCRAFT. IN ° 


be VISION OF 


EAST JRANGETHORPE ANAHEIM, CALIFORNIA 








KINDS 


OF MASS PRODUCTION 
METALWORKING MACHINERY 


sy Waterbury Farrel 





COLD PROCESS BOLT & NUT MACHINERY 
—Headers (all types) © Rivet Machinery 
Trimmers © Thread Rolling Machines 
Slotters © Nut Formers and Toppers, etc. 


> 


POWER PRESSES —Crank, Cam and 
Toggle; also Rack and Pinion Presses 
© Eyelet Machines © Multiple Plunger 
Presses © Horizontal and Hydraulic 
Presses, etc. 





MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) ® Also Slitters 
® Straighteners © Cut-off Saws © Coilers 
© Winders, etc. 


> 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
end Tandem) © Wire Flattening Mills 
® Chain Draw Benches © Pointers © 
Swagers © Bull Blocks © String-up 
Machines © Spoolers, etc. 





SPECIAL MACHINERY — Sendzimir Mills 
® Small Arm Ammunition Machines © 
Thread Rolling Machines For Shells © 
Collapsible Tube Machines © Coining 
Mills, ete. 





HERE'S A SAMPLE of Water. 
bury-Farrel mass production 
equipment in action. This 

plete WF aut tic pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
@ conveyor feed and four 
7-atation horizontal drawing 
presses to draw 340 sinc 
shells per minute. 





WATERBURY 
FOUNDRY & 


FARRELL 
MACHINE 


we 


WATERE 
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Reviews in this issue by: 






















Washington, 


Cot. Leo A. Copp, editor, OxnpNANCE magazine 
D.¢ 

De. James B. Epson nsultant on electronics, Kesearch and 
Development Division, O fice, Chief of Army Ordnance, Washe 
ington, D.C. 

FP. W. Foster Gieason, military historian, ordnan inalyst, 
editor, Washington, LD). ¢ 

Bric. Gen. Tuomas K. Vincent, U.S.A., Ret., arti/lerist, engi 


neer, author, Washington, | 


R. J. Warrer., staff consultant, American Ordnance Association, 
Washington, D. ¢ 
J. M. P. Wascut, U.S.N., Ret., naval ordnance engineer, 


Washin jtovr i & 


Cart 
logistician, editor 


Portrait of Patton. By Brig. Gen. Harry H. Semmes. New 
York: Appleton-Century-Crofts, Inc. 300 pp. $6 


THis is a brand-new biography of one of our most talented 


and colorful military leaders. Followers of General Patton have 


that blind admiration for their hero which avidly awaits every 


new facet or episode in his historic military career. This re- 
viewer is one such 
General Semmes, the author—a charter member of the Ameri- 


served under General Patton in the 
Armored 


can Ordnance Association 
Tank Corps in the First World War and in the 2nd 
Division in the Second World War 
has written a beautiful tribute to 


He is as prohcent with the 


pen as with the gun and here 


his former leader which places all Patton followers under re 


newed obligation 
before available 


He has made use of new material never 


was released for the first time by the Patton heirs. There 
is a foreword by Ruth Ellen Totten 


This book appears on the tenth anniversary of General Patton's 


which 
General Patton's daughter 


death-—a decade during which his already towering stature has 
grown to such merited proportions that his place among the 
His leadership is 


great military leaders of all time is assured 


uncontested, his personification of battle mobility is conceded 


Patton and Rommel emerge from World War II to take their 
rests on 


places high on the list of history's generals whose tame 


the attack rather than defense, on movement rather than position, 


on gunnery accuracy rather than dispersed fire, on personal 
leadership and not absentee direction 
These characteristics stand out in General Semmes’ book—a 


biography which traces the Patton story from his childhood in 


California to the tragic automobile accident in Germany which 


caused his death.—Leo A. Copp 

Principles of Nuclear Reactor Engineering. By Samuel Glas 
stone. New York: D. Van Nostrand Company. 872 pp. 
$7.95. 


My earlier years were spent among those who 
worked their rather lonely way 


with string 


and spools and sealing wax,’ 


toward the portals ot the atomic age This book, heavy in my 


hand and reciting with dry authority the engineering lore of nu 


clear power to be rote-learned by our young men, made me look 


back 


Those portals to a new era are already almost as far in the 
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efense 1s 


our business... 


From earliest cannon-carrying fighters to the 
most advanced guided missile Weapons Sy stems, 
Bell Aircraft has pioneered for 20 years in the 
design and production of new armament for our 
nation § sec urity 

In guided missiles, Bell is prime contracto 
for the strategic, long-range GAM-63 Rascal 
and supports the missile efforts of other manu 


facturers. Also, in rocket engines, Bell builds 





engines for its own Rascal and for Nike mis 
siles and other projects. — AIRCRAFT 
The famous Bell series of high performance —— 
research aircraft—the X-1, X-1A, X-1B, X-2, 
and X-5—is supplying today’s information for 
tomorrow's tactical planes. The revolutionary 
XV-3 convertiplane and Bell jet-powered VTOI 
(vertical takeott or landing) promise to change 
the entire concept of military aviation, launch 
ing an entirely new era of flight. 
In hot war, cold war or peace, Bell Aircraft's 
engineers, skilled factory workers and modern 
facilities work progressively toward protecting 
our American way of life. National Defense VTOL 
has always been, is now and will continue to AIRCRAPT 


be our business. 


BEI CORP. rae 


BUFFALO, N.Y. FORT WORTH, TEXAS 


XV-3 CONVERTIPLANE 
OCKET ENGINES 


—- = 


CARRIER LANDING SYSTEM 
- 


~ a el 
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trade excess weight for extra range 
with Tl transistorized electronics 


905 Utilizing high temperature silicon transistors . . . devel- 
7 
oped and mass-produced by Texas Instruments. . the 





transistorized amplifiers illustrated weigh at least 90% less 
than comparable vacuum tube models. They are approx- 
imately 80% smaller... and require only a fraction of the 
power needed for vacuum tube equipment. Such TI 
transistorization achievements help solve the aircraft 
industry's toughest design dilemma . . . more reliable elec- 
tronic apparatus with less weight. TI transistorized equip- 
ment and systems . . . lightweight, compact, shock resistant 

.aid military aircraft manufacturers in designing for 
increasingly greater speed and range. 











At Ti, extensive military design and production experience is 
enhanced by leadership in transistor manufacture. Silicon transistors, 
mass-produced only by Texas Instruments, far exceed MIL-T-5422C 
temperature specifications and more than meet all military environ 
mental specifications. The world’s leading transistor manufacturer, 
TI also produces subminiature transformers, deposited carbon resis- 
tors and other precision components for high efficiency operation in 
miniaturized circuits. 


Call on Texas Instruments to design and manufacture reliable 
electronic systems that will help solve your weight and space prob- 
lems. You can depend on the experience and ability of TI application 
engineers. For further information, write to Texas Instruments, 
Apparatus Division. 


TEXAS INSTRUMENTS 


p>NRPCQORPOQORAT E DO 
6000 LEMMON AVENUE DALLAS 9, TEXAS 
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hazy past as they were in the mist of the 
future when first | shared the dream of 
them. 

So, for a moment, | felt the cold breath 
of Time on the back of my neck. But it 
turned out instead to be only my own 
imagination, reading over my shoulder 
Presently the old rascal was mumbling 
outrageous ideas about how this book and 
the young men could build us an Argosy 
for new adventures “beyond the paths of 
all the western stars.’ Could be, could be! 

By this solid and authoritative AEC- 
sponsored text the new generation of re- 
actor engineers will be trained. They in 
turn will do much to shape our atomic 
future. This volume may therefore be of 
interest to military and staff people with 
atomic-energy responsibilities as well as 
to the engineers and students for whom it 
was written 

Fortunately, the first and last two chap 
ters of the book constitute a useful brief 
ing on current reactor technology. There 
is also an interesting economic comparison 
of conventional with nuclear power plants 
rhe concluding chapter describes a variety 
of existing and planned reactors and con 
tains some engineering anecdotes about 
reactor operation 

The masterfully composed body of the 
book will prepare engineers and students 
for work in the reactor field. Topics in 
clude nuclear physics, reactor theory, con- 
trol, instrumentation, heat flow, biological 
and physical safety, materials, shielding, 
and processing of nuclear fuels 

The engineer reader will probably find 
the chapters on reactor theory somewhat 
less rigorous than Glasstone and Edlund’s 
“Nuclear Reactor Theory” and perhaps a 
bit slower reading than Soodak and Camp 
bell’s little monograph on “Elementary 
Pile Theory,” but the necessary mathema 
tics is threaded into a lucid textual dis 
cussion.—Dr. James B. Epson 


Sea Fights and Shipwrecks. By Han 
son W. Baldwin. New York: Han 
over House. 315 pp. $3.95. 


THESE “true tales of the seven seas’ 
are more fascinating and thrilling than 
any imagined stories both in the events 
and in the skilled writing of Hanson 
Baldwin. The eighteen separate tales cover 
stories of battles, mutinies, and wrecks 
over the past 150 years 

Though you may have read some of 
these yarns, you will be pleased to reread 
them in the light of the author’s back- 
ground notes and his effective story tell 
ing. Mr. Baldwin has scored a bull’s-eye 
for historians in eliciting comment from 
Admiral Kincaid on the Battle for Leyte 
Gulf 

Following Baldwin's account, Admiral 
Kincaid, who commanded the invasion 
fleet off Leyte (7th Fleet), comments, 


ORDNANCE 














For machine development and 
manufacture, see EMHART 


It makes positive sense to put a certain machine building project into Emhart’s 
hands. Each of the four divisions specializes in manufacturing machines 
Each division is an acknowledged leader in its field. The combined experience 
of all four is probably unequalled in diversity. 

Henry & Wright, for example, builds high speed machines for progressive 
metal stamping; V & O builds power presses and equips them in numer 
ous ingenious ways; Hartford-Empire builds complete glassware production 
lines; and Standard-Knapp makes automatic packaging equipment 

Our central research and development group is available for consultation 
in Hartford or we can send a representative. If you would like more infor- 
mation, please write for our condensed catalog and literature describing 
Emhart facilities for defense requirements. 


CONTRACT MANUFACTURING DIVISION 


EMHART MFG. CO. 


333 HOMESTEAD AVENUE, HARTFORD 2, CONN. 


Only the best is good enough 


November-December 1955 





PACKAGING MACHINES 





POWER PRESSES 





GLASSMAKING EQUIPMENT 








HIGH SPEED METAL 
STAMPING MACHINES 


HENRY & WRIGHT 
HARTFORD, CONNECTICUT 





STANDARD-KNAPP 
PORTLAND, CONNECTICUT 





THE V & O PRESS COMPANY 
HUDSON, NEW YORK 








HARTFORD-EMPIRE COMPANY 
HARTFORD, CONNECTICUT 














ye” OFFERS 3 SENIOR 


ENGINEERING JOBS 


WELL WORTH 
LOOKING INTO! 





Senior Engineer 


TEST EQUIPMENT 
DESIGN 


7-10 years experience in develop- 
ment and design of electronic 
test equipment for complete 
systems involving microwave and 





Senior Engineer 


MECHANICAL 
DESIGN 





6-10 years experience in 
missile or aircraft elec- 
tronic package design. 
Familiarity with vibration 
and other environmental 


problems essential. 











pulse techniques, adaptation of 
commercial instruments to special 
applications, preparation of pro- 
posals and the actual product 
design of electronic and electro 
mechanical devices familiarity 
with problems of maintenance 
heipful. Supervisory experience 
and ability required. 











SYSTEMS 
PROJECT 


ENGINEER 














6-10 years experience in 
missile or radar electronic 
system development. 
Ability to direct systems 
engineering at the pro- 
ject level. 








Here are three especially attractive job 
opportunities for engineers who want 
to get on the ground floor in the impor- 
tant, interesting, and challenging phase 
of a new industry —guided missiles, 
(ualified men are given real job 
responsibilities with Bendix and grow 
with the development of what is not 
only the nation’s 
weapon system, but a project that will 
undoubtedly lead to new and impor- 
tant long-range commercial application. 


most important 


At Bendix you will be associated 
with top missile authorities and have 
at your command unexcelled engineer- 
ing and manufacturing facilities. Salaries 
for these top jobs and other oppor- 
tunities are open for discussion. Write 
today to: Mr. W. L. Webb, General 
Missile Bendix 


Division, 


Section, 


Manager, 


Products Bendix Aviation 
Corporation, 403 North Bendix Drive, 


South Bend, Ind. 


23 OTHER ENGINEERING POSITIONS! 


Bendix also offers unusual job opportunities for assistant 
engineers, junior engineers, and technicians, as well as a 
score of other assignments. A 30-page book describing in 
detail every phase of our guided missile operation will be 
sent to you on request. If you are interested in guided 
missiles, this book will interest you. Write for it today. 
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after ten years of silence, on Admiral Hal- 
sey'’s foray to the north that left San Ber 
nadino Straits uncovered. This allowed a 
heavy Japanese force to almost wipe out 
a light ican unit of escort carriers 
and destroyers Admiral Halsey’s com 
ments Iso included. A highly inter- 
esting cot ersy without conclusion 
Dh } background as a naval 
othcer SNA 1924 journalist and re 
nowned never 

better 

finished 


is diffet until 


|. M. P 


The Washington Papers—Basic Sele« 
Public and Private 
Writings of George Washington. 
Saul K New 

York: Harper & Brothers. 430 pp. $5. 
In this volume Mr 


than merely present a 


tions from the 


Edited by Padover. 


Padover has don 
considerably more 
t of the 


new and worthwhile arrangemet 


papers of our first President. The raison 
d'etre of the work is exemplified in the 
short but cogent introduction, which the 
author terms “A Political Portrait and 
a Reappraisal.” 

This, as well as the selection of the 


writings, 1s aimed at explaining \Washing 


ton’s thoughts and hopes as the farmer 
the homesick and tired family man, and 
the humble 


Christian citizen, rather than 


simply the great leader (so often ce 


humanized and difficult to understand) 
subject 
Though 


most ot 


The writings are arranged by 
rather than by strict chronology 
state papers are not neglected 
them are chosen to show the human per 
sonality behind the great events of Wash 
Most readers will agree that 


vorks succeed in do 


ington’s life 
few single-volume 


ing this so well.—F. W 


SON 


Foster GLeA 


The Rocket Pioneers. By Bery! Williams 
New York 
Julian Messner, Inc. 241 pp $3.75. 
A VERY complete history of rocketry 


William 


and Samuel F pstein. 


from the early experiments of 


Congreve through the dreams of Jules 


Vern and the theories ot Zioll ovsky 


had the correct information but who never 


who 
down to modern times 
The experiments ot Dr. Robert H. God 


United States and Dr. Her 


made a rocket 


dard in the 
mann Oberth in Germany, concurrent and 


independent, are treated fully in separate 


chapters 


Society and it 


The German Rocket 
American counterpart and their early ex 
periments in the face of local opposition 
and paucity of funds contributed more to 
rocket «ck 


credited. | 


than will ever he 


ypment 
Peénemunde story is briefly 
ms COV 


told, confirming information which 
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FORGINGS FOR 
DEFENSE 


The Cameron split-die forging process 
opens the door to a great many design 
features which heretofore have been 
limited to castings. The breech ring il- 
lustrated is a typical example of the im- 
proved quality and lower manufacturing 
cost which can result from a Cameron 


forging. 


IRON WORKS. iwc. 
HOUSTON. TEXAS 


SPECIAL PRODUCTS DEPARTMENT 





MALLORY-SHARON reports on Book Reviews 


ered wu letail elsewhere It closes with a 


lorecast of the tuture 
[his is an exciting story, well told, 
much of it for the first time, and one 
K. V1IN- 


which rocket fans must read I 





CENT 


canons PURPOSES ~_aets. Caves of Biak—An American Officer’s 
Experiences in the Southwest Pacific. 

wt sTRenct ; : 
-. yl sTaenele ty Harold Riegelman. New York: 


. steenGte , “wot =f : ° a ” 
1 nu si¥eN™ ] The Dial Press. 278 pp. $4. 
9 ee vid w are Ae a VERY little has been written, at least 
pwd Teas VitLL we vt . - it 
mo wd , * , - . ‘ ' 
gino 1} __ : : in World War II until now. Colonel 
Officer of the 


por CORT 


a popular vein, about chemical warfare 
BSG 

a Riegelman, Chemical 
a. Corps in four Pacific campaigns, here 
gives his per onal account of the war 

and sheds light on the activities of the 

Chemical Corps in the Southwest Pacit 

Jungle warfare required special tactical 

employment of flame throwers, incendi- 

aries, and mortars. Starting with the 

early operations at Buna and ending with 

the Philippine campaign, the book de 

scribes the various attack techniques and 

how they were developed. The methods 

devised for reducing cave networks on 

the island of Liak are of special interest 

Any one, in any branch of the service, 

who traveled the route from Australia to 

the Philippines will find the author's 

stories of the people and places of that 


area highly reminescent.—R. J. Warrei 


Atomic Energy Guide Book. Edited 


ANNOUNCING. Se New quality by Walter A. Shead. Washington: 
Atomic Energy Guideletter. 96 pp. 


certification cuts fabricating costs ,;... 
HERE is a handy pamphlet and useful 


@ Mallory-Sharon now certifies physical properties of unalloyed reference book for those who know their 


: 7 _ — , way about the atomic-energy field or wl 
titanium sheet within narrow limits, based on statistical quality ee ee ee ee ee eee 


sche ' é : ; ; are interested in expanding their energies 
control techniques. This policy has resulted in major savings in elie maclienis iaattens 


time, money, and forming equipment for titanium fabricators. The pamphlet gives information on such 

points as: how to enter atomic-energy 
Here’s how Mallory-Sharon’s certification works: As a purchaser, business, uses of radioisotopes, explana 
you will order unalloyed titanium sheet with strength in a speci- tion of the necessary clearances, and fu 


ture expectations of commercial applica 


fied range (say 60,000 to 80,000 psi). In addition to meeting 
this specification, we advise you the average strength of material at tied al ‘ 
. ; : , : so included are useful directories o 

from each heat, and certify that 97.5% of the heat lies within 
oe , : : : organizations and corporations presently 
narrow limits (such as plus or minus 5000 psi) of this value. engaged in nuclear matters, listed by 
: . f : : : States; a list of the manufacturers of 
Since titanium of different strength levels requires different fab- atomic instruments; and the composition 
rication procedures, dies, etc., this certification means that of various advisory citizens’ committees 

you can eliminate testing and segregating titanium sheets into dif- J. M. P. Wricut 

ferent strength levels, and eliminate multiple tooling set-ups. 


tions in the atomic-energy field 


Highway to the North. By Frank Illing 


. ~ . ‘ . ) 
Here is another first from Mallory-Sharon, leading producer of worth. New York: Philosophical Li 


titanium and titanium alloys. For complete information, write 
Mallory-Sharon Titanium Corporation, Dept. E-11, Niles, Ohio. 


brary. 293 pp. $7.50. 
THe author, an English writer, gives 
an interesting account of the people who 
travel the Alaskan Highway as a voca 
tion and those who live along its 1,500 
miles. The incidents are interesting and 
M A & LO RY Ss ba A R oO N the toughness that is often associated 
with stories of the far north is pretty well 
disabused (Continued on p. 294) 
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Now in the 


Service of the 


J. ATK FORCE 


The L-26B is the military counterpart of the 


Aero Commander 560-A a twin-engine 


executive transport in the service of 


AERO business around the world 


ae ae 


AERO DESIGN & ENGINEERING CO + TULAKES AIRPORT © P. O. BOX 118 * BETHANY, OKLAHOMA 
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A small pebble ina big pond.... 


Drop a small pebble in a big pond and the ripples created by the 
impact will travel in ever widening circles over the entire surface. 


Ordnance is a vast pond and Vulcan is nary that its first impact 
as a small pebble soon reached the farthest bank. 


This is borne out by Vulcan's steady growth and development 
since entering the field of Ordnance as Contract Machine Spe- 
cialists and builders of fine Custom Precision Gages. 


VULCAN'S superior craftsmen and equipment offer you... . 
ENGINEERING — An expertly staffed department to plan and 
design. . . . . TOOLING — Skilled craftsmen to build efficiently, 
accurately and economically. . . . . PRODUCTION — Years of 
experience, covering a highly diversified industrial and ordnance 
field. 

Vulcan is big enough to serve you — yet small enough to give 
each contract, prompt personal attention. 


(Write for Vulcan's Facilities List) 


VULCAN MACHINE CO. 


49 EAST THIRD STREET 
WAYNESBORO + PENNSYLVANIA 


4 CA 
WALL {l(t > flltidld 


ENGINEERING TOOLING PRODUCTION 


Book Reviews 





The kindheartedness of the people, their 
concern for each other's welfare, and 
i 


honesty w they apply to their deal 


ings, give ew picture of our frontier 
on the no 

With the emphasis currently being 
placed on radar networks and other de 
fenses to the north, this account of a vital 
link in the communications system to that 
all-important region should be of vital 
interest to al Tr. K. Vincent 


BOOKS RECEIVED 

Civil War on the Western Border—1854- 
1865. By Jay Monaghan. Boston: 
Little, Brown & Company. 454 pp. $6 

Decisive Battles of the Civil War. Ly 
Col. Joseph B. Mitchell. New Yorl 
G. P. Putnam's Sons. 226 pp. 4 

Destruction and Reconstruction. Per 
sonal Experiences of the Late War. 
By Lieut. Gen. Richard Taylor, Con- 
federate Army. Edited by Richard B 
Harwell. Ne York Longmans, 
Green. 380 pp. $7.50 

Dictionary of Mechanical Engineering 
Terms. Seventh Edition. Originally 
compiled by J. G. Horner. Revised 
and enlarged by Staton Abbey. New 
York: Philosophical Library. 4!7 pp 
$6.50 

First Winchester, The. By John E. Par 
sons. New York William Morrow 
and Company. 207 pp. $5 

Hannibal of Carthage. By Mary Dolan 
New York: The Macmillan Company 
407 pp. $3.75 

Introduction to the Theory of Aéro- 
elasticity, An. By Y. C. Fung. New 
York: John Wiley & Sons, Inc. 490 
pp $10.50 

Laplace Transforms for Electrical En- 
gineers. By fi. |. Starkey. New York 
Philosophical Library, 279 pp. $10 

Nuclear and Radiochemistry. [by Ger 
hart Friedlander and Joseph W. Ken- 
nedy. New York: John Wiley & Sons, 
Inc. 408 pp. $7.50 

Principles of Mass and Flow Produc- 
tion. By Frank G. Woollard. New 
York: Philosophical Library. 195 pp 
$7.50 

Sound Barrier. By Neville Duke. New 
York: Philosophical Library, 129 pp 
$4.75 

Symposium on Effect of Cyclic Heating 
and Stressing on Metals at Elevated 
Temperatures. Presented at the 57th 
Annual Meeting, American Society for 
Testing Materials June 
Philadelphia American So« 
Testing Materials. 184 pp. $3 

Web of Victory, The. Grant at Vicks 
burg. By Earl Schenck Miers. New 
York: Alfred A. Knopf. 320 pp. $5 

Your First Boat. How to choose it, how 
to use it. By David Klein. New York 
Wilfred Funk, Inc. 216 pp. $2.95 
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TACTICAL PROBLEM: 


PRACTICAL REPLY: 


To design and build a jet bomber able to operate 


from the smallest World War Il “jeep” carriers. 


The DOUGLAS A4D Skyhawk 


Designed for the U. S. Navy and now in 
volume production, the Douglas A4D 
Skyhawk cuts many of the tactical re- 
strictions imposed by the higher landing 
and take-off speeds of modern jet aircraft. 

This compact attack bomber flies faster 
and farther with a greater striking load 


Be a Naval Flier—write to 
Nav Cad, Washington 25, D.C. 


than any airplane of comparable size . . . 
outspeeds many jet fighters twice its 
size. Yet it can fly with ease from “jeep” 
carriers and short, advanced airstrips 
barred to most jets. Wingspan is so 
short that Skyhawk can be stored in 
quantity aboard carriers without folding 


Depend on DOUGLAS 
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us wings—a sim plific ation that makes 
important savings in both weight and fuel 

Performance of A4D Skyhawk is 
another example of Douglas leadership 
in aviation. Greater utility with lower 
production cost, through highly simpli- 


fied design, is always a rule at Douglas. 


First in Aviation 
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@ PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS 
@ ELectRicat EQUIPMENT & COMPONENTS 
ELECTRONICS 


“HYDRAULICS, LIQUIDS PROCESSING, HEAT EXCHANGE 


TELEVISION 
STUDIO, THEATRE, EDUCATIONAL, BUSINESS, INDUSTRIAL 


INSTRUMENTS, SERVOS, CONTROLS 
HYDRAULIC, PNEUMATIC, MAGNETIC, ELECTRONIC 


AIRCRAFT & MISSILE GUIDANCE, CONTROL, SIMULATION 
AUTOMATIC COMPUTERS & COMPONENTS 

RADAR, MICROWAVE, ULTRASONICS 

MOTION PICTURE & AUDIO EQUIPMENT 


NUCLEAR POWER COMPONENTS & CONTROLS 


SYSTEMS ENGINEERING 
AERONAUTICAL, NAVAL, INDUSTRIAL 





INTERNATIONAL PROJECTOR THE GRISCOM-BUSEELL COMPANY 1.6. McAULEY PG. CO. GENERAL PRECISION LABORATORY THE HERTHER GLECTRIC §«KEARFOTT COMPANT, INC. 
CHICAGO INCORPORATED —PLEASANTVILLE. 


CORPORATION — BLOOMFIELD, M.A MASSILLON, OO “1. COMPANY-CL“°VELAND TTA FALLS, NLA. 


CAPACITIES OF THE GPE PRODUCING COMPANIES 
i 





One of a series telling 

how the producing companies of 

General Precision Equipment Corporation 
ore contributing to America’s progress. 


AVIATIONI 


is one of more than a dozen major industries many of whose 
needs are anticipated and met by the research and develop- 
ment activities of the producing companies of General Precision 
Equipment Corporation. The highly advanced aeronautical 
products and systems manufactured by the several GPE Com- 
panies which devote substantial resources to progress in this 
field are responsible for conspicuous advances in aviation and 
are setting new standards of performance. 

The skills and resources of the producing companies of 
General Precision Equipment Corporation form the building 
blocks of GPE Coordinated Precision Technology. Through 
this basic GPE operating policy, each company’s specialization 
in its areas of competence is supplemented by the resources 
of other GPE Companies, wherever relevant. An outstanding 
example of GPE Coordinated Precision Technology is the recent 
achievement of quantity production of the most advanced auto- 
matic airborne navigation system known. This system is the 
successful culmination of eight years of intensive research and 
development activity centered in General Precision Laboratory 
Incorporated and supported by the facilities and personnel of 
other GPE Companies. 

This mutuality of ideas, techniques and tools, so effective 
in solving aviation problems, has likewise resulted in a diversi- 
fied line of precision equipment of superior design and per- 
formance which has wide application over an extensive range 
of other industries. 

A brochure descriptive of GPE Coordinated Precision 
Technology and the work of the GPE Companies is available. 


Address your request, or inquiries on specific problems, to: 


General Precision Equipment Corporation 


92 GOLD STREET, NEW YORK 36, NEW YORK 








TURNING WITH EASE... 


ELECTRICAL 
> 
MECHANICAL 
4 


One standard to follow in selecting a designer for your 
spec ialized electronic control systems 1s to ¢ hoose a firm 
that builds its own components for the control systems 
it makes. I ibrascope, Inc. manufactures such diverse 
electronic components as read-record heads, drums, 
magnetic amplifiers, flip-flop cards, pac kaged circuitry, 


analog-digital converters and other devices for sub- 


Librascope also manufactures mechanical and 
optical compone nts for com puters and controls 
Send for booklet describing the company 


A SUBEBIDIARY OF GENERAL PRECISION EQUIPMENT CORF 


LIBRASCOPE, INC. * 
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BOB WESTERN AVENUE * 


igelesmelal-mialialcmiom-lalelial-ig 


ELECTRONIC 


ETIC 


assemblies in its own military and commercial systems 
packages. This versatility of “turning with case from 
one thing to another” indicates a competence for overall 
systems design acquired through nearly two dex ades in 
computer-control manufacture. Such highly spec ialized 
expericnce 1s available for the solution of your data-~ 


handling or computer control project. Inquire today. 


Engineers im search of interesting assignments, security, 
advancement contact Mac M: Keague, Personnel Director, 


IBRASCOPE 


GLENDALE + CALIFORNIA 
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MISSILES IN 
PERSPECTIVE 








The design and building of guided missiles requires a rare 


combination of talents—each in proper perspective. 


Fairchild’s Guided Missiles Division, one of the principal 
producers of guided missiles, is an organization which has 
this perspective. Its engineering teams are skilled in the fields 
of electronics and aeronautics—and in the required propul- 
sion systems. Its production team has built, in substantial 


volume, several fundamentally different missiles. 


These “teams” are directed by a management which has 
broad knowledge of missile requirements— and are supported 


by a facility built specifically for work on guided missiles. 








4 
Ai} 
A 
‘ h 
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b ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 
GC. . g Mii be Dui << 


WYANDANCH, N. Y 


Other Divisions 


Aircraft Division, Hagerstown, Md 
American Helicopter Division, Manhattan Beach, Colif 
Engine Division, Deer Park, Long Island, N. Y 
Kinetics Division, New York, N.Y 
Speed Control Division, St. Augustine, Fla 
Stratos Division, Bay Shore, N. Y 

ie 





Deep- 
Drawings 


Unmatched facilities for volume pro- 
duction in many metals. Engineering, 
assembly and metal finishing depart- 
ments—all under one roof, offer a 
completely integrated service to keep 
your production rolling. We invite you 
to submit specifications for our quote. 
Write for bulletin No. 101. 


Eastern Tool & Mfg. Co. 


Belleville 9, New Jersey 
Manufacturing for other manufacturers exclusively since 1910 
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hday Letourneau Gut COMMUNICATIONS 





r America's Defense 
ric Wheels 





NEED FOR CIVIL DEFENSE 
Tue Epiror Suppose an atom bomb 

hits Springfield, Mass., a city of 150,000 

people—kills half of them, leaves 75,000 


Another Machine fo 
Powered By LeTourneau Elect 










wounded. Forget the dead ones tempo 
rarily. The big civil defense effort now 
seems to be toward evacuation. But does 
any one imagine the cars will escape? Let's 
Supersonic speed and terrific striking power . be silly and imagine they do escape—who 
are only two of the big advantages built into will drive them? Roads are ruined; whet 

the Corporal Guided Missile Weapons System. do they expect to go? What becomes of 
them when they get there’ Who has beds 


Key factor in making this sleek new missile a the Whe } ow 
or ven blankets vho has it nat 
successful tactical support weapon is ground r nie gedbrrscaneey | ene Be 7 
7 about sanitary facilities doctors © Splints ¢ 
mobility — the prime function of the LeTour . , 
Remedies for burns’ First aid 


neau Corporal Loader 
I was the first Civil Defense director 





This powerful vehicle picks up the missile in in Southern Berkshire County, Mass. | 


rear storage areas, carries it “piggy-back” 
over highway or battlefield terrain to any for 
ward area launching site, and erects it on the 


pleaded with a typical small-town gov 
ernment for a year or more—tinally he 
came disgusted and resigned. A complete 
. organization of auxiliary police—firemen, 
missile launcher for firing 

wardens, first aid, communications, trans 


All these functions are handled with the same portation, etc., resigned with me. Two 


positive system of electric driving power and 
electric control that is now being utilized on 


others have quit since—one was a Con 


gressional Medal of Honor holder 





T ° On re " t 4 a asting 
other LeTourneau machines for America’s ir government leaders are wasti 
) less t hrowing rocks at tl 
defense, as well as for exploration, logging, sieaes me Urowm, : ; ; 
moon. The money the United States has 


land clearing, and other heavy industries 
Corporal Loaders are now being delivered to 


wasted on India, | rance, and others since 


1952 would have done a job. But no poli 











troops 
: tician will ever do it 
rhe engineering and manu ail ri , age —- 
> ? he on 1 me ony neo ve arted 
facturing facilities of R. G. ; 
we as ‘ id none of the brass seen to know what 
LeTourneau, Inc., are ready 
ons the job actually means or how to ds t 
now to help solve your problem. The Corporal Loader 
. : To be constructive the (Gsround © 
is substantial evidence that it CAN be done with 
. server Corps comes first. Put them back in 
LeTourneau. : , 
Civil Defense where they belong. Make 
These photos show how Corporal Loader handles missile it possible for the local (not Stat re 
for delivery to launching site. This machine was designed tor to request one hour a week from ea 
and built in conjunction with Firestone Tire & Rubber Co., of the men in the Reserve and National 
producers of the Corporal Guided Missile. Guard for duty at the observati ost 
and give him credit lor al hour's trai 


ing. It will do him more good than an 
E R jE TOURNEAU NC hour ot squads east and west inder 
« hae ——_=_’__ Semmes 90) (0) sergeant \nd you will get te 

o| observers. You don't get them no 


General Offices: 26511 S$. MacArthur, Longview, Texeos If te te ineteted that Ground Observes 


Corps must be a tunction o he 


Cable Address: BOBLETORNO Force. for heaven's sake get e1 vh men 
on the ob to handle it. One sergeant has 
the western half of this State to organize 
is dome the best he can. and isn't scratcl 
ing the surface 

Next, get some one in unifort not a 

| ? ] 
6102 young ste k we what all 
about “ i the idea, te i ifige 
oF ae meetings with the selectme m t tow! 
a - ot ‘ to 10,000 4 1 lay t ] VT 
to the I ta “please rt b 
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maelae 


miniature relays 
ike) 

massive 

radar systems... 





Producing small sensitive electric il “nerves’’, or 
constructing great penetrating radar e° 
each demands advanced technology. And these 


are but two of the Aundreds of complex tasks the 
AMF organization performs every day. 

The highly specialize 1 vet widely diversified 
activities of some 35 engineering and produr tion 


facilities provide AME with a wealth of experience 
that covers nearly every field of industry. And it 
is immediately available to you 

Call upon AMF with your problem, See for 
yourself why this all-around experience in answer- 
ing the needs of ernment and industry alike 
has made AMF the “can do” company 


AMF HAS EXPERIENCE YOU CAN USE! 











' i 
IN RESEARCH ; reg 
DEVELOPMENT |anmamenTo%~ (BALLIST (RADAR 
PRODUCTION 4 ; eB} 





AMERICAN MACHINE & FOUNDRY COMPANY, Dete 


Exe tive Office AMF B j ge 
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Ves, | went to help build A. 0. A. membership 


and receive as an award Series | of 
American Ordnance Association Prints. 


(Series |, tour Pennell lithographs, will be mailed as soon 


as tour ot 


your 


recommended friends become members. 


Fight or more new memberships will entitle you to addi 


tional series 


American Ordnance Association Prints.) 


Here are the names and addresses of friends I think should 
belong to the Ordnance Association. Please send to each person 
listed, who is not already a member, a special membership invi 
tation telling him about the aims, purposes, and services of the 


A.O.A. 


Name 

Address 

City, Zone, State 
Name 

Address 

City, Zone, State 
Name 

Address 

City, Zone, State 
Name 

Address 

City, Zone, State 
Name 

Address 


City, Zone, State 


Please Print 


Please print your name and address here so that we may mention your 


name, and also Rive you « redit tor the membe rships obtained 


Your Name 
Address 


Return to: 


AMERICAN ORDNANCE ASSOCIATION 


708 Mills Building 


° Washington 6, D. C. 
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halls with all essential data have il 
mimeographe 1 at the higl school on 
mercial cla and have it kept up to 


date 

Keep the local fire and police depart 
ments out of the picture. They will have 
vithout becoming involved 


plenty to do 
in the Civil Defense organization 

Get some of your local carpenters to 
make house-to house calls, perhaps one 
day, and advise the owners what to do 
for a “lean-to helter in the ellar and 
how to stock it 

(set the program out of the hands of the 
The local people can and will 
| 


big shots 
do it if the local authorities ar HMmMpresse 
with the fact that it has to be done. It 
cannot be done by some political friend 
ot somebody who can pass out a $15,000 
appointment 


Lieut, Cor. W. H. Wetncas 
East Lee, Mass 


PEACETIME PREPAREDNESS 
rue | roR With busines 


and the cold war being eased 


booming 
there 

is a very real danger today that we may 
he lulle 1 into a false sense of sex urity re 
garding our national defense. We 
mprepared for World Wars I 
Korean campaign 


many respects 


were 
woefully 
and Il, and even the 
caught us of ase it 


It is to be hoped that the \mericar 


Ordnance Association will be able to get 
across to industry and to all citizens the 
tact that preparedness is possible nl i" 
peacetime, and that sufficient preparedness 
is a re il guarantee ot peace 


E. J. Roos 
Baltimore, Md 


FOR INTERNAL STRENGTH 


rue | POR I have been « the firt 
a World War III 


1! 
Nar to end all 


opimon that if there ts 
it well may not © the 


wars,” but it certainly will be the last war 





modern man as we know him will parti 
pate im tor " me. long tin 

Therefore it becomes of the utr t! 
sity to prevent it at all cost 

In order to do t i ve must ! 
foremost remat strong imternal t 
corruptior vithon os the urest way 1 
any country t Hlapse. Interna trengt! 
and the cs uned effort of a sunt 
people a t founda t 
count 

Second! i ju i t ! ortant 
now than | itronal i 
Ir the m t if yon t i tu 
cushior t tha a ie I 
military izat ind it dual pre 
pared ire secret ’ r 
threatenu leat} ifraid 

kk ) 
Camb 2 ! 
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Tea) ole)me-tahamal-a44 


carch rt I tful in man eld 
] itest example the ili on pow? 
rectificr shown above 


with semi 
] 


reatcad the 


Product of original work 


condu Or Vil hie irlier 


transistor and the Bell Solar Batter 


the new rectifier greatly reduces the 


ize of equi nent needed to produce 
large direct current It is much 
smaller tha tube rectiner of caua 
performal md it doc ot re re 


BELL TELEPHONE 


IMPROVING TELEPHONE ERY f f Rh AM 


AREER P P REATIVE MEN N er 
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rectifier 





metallic rectifier 
In the Bell vst t new re 
tifier will supy a t it mor 
CCOMOTH ill ror t | i It 
in also bea t te tant ( 
tele ! / i 
Mia ly ( lita ( pi if 
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KAISER ALUMINUM STANDARD HAND FORGINGS 
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 2014-16 


Tensile Strength 1000 PS! Yield Strength 1000 PS! = % Elongation in ” « 40° 


Crass Sectional Area 
lung: long = Shart long ‘ong hot = Long long = Shevt 


Cass ‘ 
a] 
tudinal «eens lrens tudinal lrens lrens tudinal [rans [rans 
1. 16 and under 6° 63 62 5° 5° 100 60 40 
Length up to 35 times width 
2. 16 end onder 65 63 62 55 q 10.0 50 10 
Length over 5 times width 
4. Over 16 to 36 incl 65 63 62 53 53 53 90 50 +0 
Length up te 3 times width 
4. Over 16 to 36 incl 65 63 62 53 53 53 90 30 20 
Length over 5 times width 
Over 36 to 144 inel 62 59 59 53 52 52 70 30 20 
Length up to 3 times width 
6. Over 36 to 144 incl 62 59 59 53 52 52 70 25 2.0 


Length over 3 times width 
Over 144 to 256 inci 60 58 55 52 50 50 50 20 2.0 
Length up to 3 times width 

&. Over 144 to 256 incl 60 58 55 52 50 50 50 2.0 2.0 
Length over 3 times width 








SPECIAL PRODUCT KAISER ALUMINUM HAND FORGINGS 
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 2014-16 


lensile Strength 1000 PS! Yield Stength 1000 PS! % Elongation in 2” a 40° 
Cross Sectional Avea 


Class a te. long ong = Short ong ong Short ong! ong = Short 
tudinal =lrens = [rans tudeal trons. Trans. tudmal lrens Irans 
i 16 and under ‘ é 6 5 « 10.0 60 6.0 


Length up to 3 times width 


2. 16 and under 65 65 6" . 5* 5 100 6. é 
Length over 5 times width 

; Over 16 to 36 incl é 6* 63 § . 5 af ) 
Length up te > times width 

4. Owe 16 te 6 ime 65 4 63 ‘ ‘ 0 0 rs 
Length over 3 times width 
Over 36 to 144 incl 64 64 61 53 53 53 70 40 4.0 
Length up to 3 times width 

6. Over 36 to 144 inci 64 64 61 ; 53 53 70 4.0 3. 
Length over 3 times width 
Over 144 to 256 incl 61 60 59 52 51 51 50 4.0 3.0 


Length up to 3 times width 
8. Over 144 to 256 incl 61 60 59 52 51 51 50 40 3.0 
Length over 3 times width 
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As A RESULT of high priority development, Kaiser Alumi- 
num can now supply you with Standard hand forgings of 
guaranteed minimum mechanical properties in many cases 
exceeding AMS and Federal specifications! 

Improved casting techniques developed by Kaiser Alumi 


num result in a high degree of forging stock soundness per 


# Kaiser Aluminum hand forgings! 


mitting the improved properties. These techniques include 
new degassing and metal handling methods at the remelt 
stage. Ingots are consistently free of gas porosity and sub 
All Kaiser Aluminum hand 


forgings meet or exceed established industry standards for 


stantially free from inclusions 


ultrasonic soundness. 


Now —new “Special Product” group offers highest property values and quality 


available in the industry today! 


By applying new forging techniques to the improved quality 
Kaiser Aluminum forging stock a new group of hand forgings 
—called “Special Product” — has been developed 

“Special Product” hand forgings have guaranteed min 
imum mechanical properties significantly higher than the 
improved Kaiser Aluminum “Standard” group. Of special 
interest to aircraft designers are the superior short trans 
verse elongation values for all classes of this product in both 
2014-T6 and 7075-T6 alloys. By offering hand forgings of 
this new, high quality, Kaiser Aluminum has achieved a 
standard long needed but not previously available to the 


aircraft industry. 


Kaiser Aluminum hand forgings are now available in sizes 
up to 1200 pounds in a wide variety of shapes, with grain 


flow direction as specified by the customer 


For complete information, contact any Kaiser Aluminum 
sales office listed in your telephone directory. Kaiser Alum 
num & Chemical Sales, Inc. General Sales Office 
Bidg 11, Illinois Office, Kaiser 
Oakland 12, California 


Palmolive 


Chicago Executive Bidg., 


Send for informative folder listing complete specifications 
for Kaiser Aluminum standard and ‘Special Product’ hand 


forgings. 


For the new standard in hand forgings... 





think of [(@//¢ 


ar ALUMINUM 
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KAISER ALUMINUM STANDARD HAND FORGINGS SPECIAL PRODUCT KAISER ALUMINUM HAND FORGINGS 
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 7075-16 GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 7075-16 
Tensile Strength 1000 PS! Yuekd Strength 1000 PS! =‘ flongation wn 2" o 40° lensde Strength 1000 7S) Yuid Strength 1000 PS! = Elongation we 7” w 4 
Cross Sectional Area r Crass Sectional Aree 
Cass a Se. le long long Short = long long Short ong ong) = Short Cas 0 Se te ong long «= Sheet ong ony hoe omg 
tudmat ‘rans. irons. tudmel trans [rene tudmal [rene = flrens ' tujes! trans = frame tudes! frems olvems = tude mt on 
1 16 and under j 7§ 12 64 63 63 90 40 ] 64 ler t 
Length up to 3 times widt . to 3 times widtt 
2. 16 and under 75 73 70 63 61 61 90 40 20 2 4 under ? ( ‘ f ) 
ength ower 3 times width ergt ve times widtl 
3. Over 16 to 36 incl 73 71 68 61 60 60 7.0 $0 0 3 (Owe 4t 6 incl ? 4 ‘ 42 40 ” ‘ 50 
Length up to 5 times widt engt 1 times widt 
4. Over 16 to 36 incl 73 l 6% é ; 59 0 ) 4. Over 16 to 34 cl 74 f 62 640 | y a 
Length over times width enath ove times width 
Over 36 to 144 inc l 69 ¢ 6( 58 58 40 20 10 Ove to 144 mel 4 2 68 6! 4( ’) 40 4 
Length up to 3 times widt? eneth uo te 3 times widt 
6. Over 36 to 144 incl 71 69 66 59 57 57 40 2.0 1.0 6. Ow 6 to 144 incl 4 72 48 460 ) ss Af 4 
Length over 3 times width sth over 3 times widt? 
7. Over 144 to 256 incl 70 67 64 58 56 56 4 20 1.0 Over 144 to 256 incl ] 69 6 ) } 56 ‘ 4 
Length up to 3 times widt ength up to 3 times wit 
8. Over 144 to 256 incl 70 67 64 58 56 56 40 2.0 10 B. Ower 144 to 256 incl 1 69 66 2 é . 0 
Length over 3 times wit erngth over tomes widt? 
‘ 
= —EE 
W/ 














interchangeable parts 


in two famous South Wind heaters... 


CUT ORDNANGE CORPS 
HEATING COSTS 





Ordnance Corps Research and Development and South Wind 
have worked closely together in developing and testing ve- 
hicle heaters 1030D and 1060D. Now 
meeting rigid military requirements, have interchangeable 


these heaters, besides 


service parts that reduce Ordnance Corps costs, cut parts in- 


ventory in half! 


Two Units—Two Output Capacities —Same Parts! 


By stocking parts for one heater, you automatically stock 
parts for the other reduce handling and 
stock control problems. It adds up to greater economy in 


vehicle heating. It's available to you now from South Wind! 


cut part costs 


Outstanding developments like this are the result of care- 
ful planning, expert engineering and precision manufactur- 
ing. Specify South Wind — maker 
cut costs and standardize parts for the Ordnance Corps! 
Application of these same South Wind skills can help solve 


your particular vehicle heating problem. 


of the famous heaters that 


All three basic heating needs for vehicles 
—in ONE heater! 
1. Engine Pre-heating. Makes starting easier, faster. Floods engine com- 
ponents — battery, crankcase, carburetor — with fresh, heated air 
2. Personnel Heating. Keeps personnel comfortable and at peak effi 
ciency with fresh hot air, independent of engine heat 


3. Windshield Defrosting. Assures clear safer driving. Keeps 


windshield “frost-free.” 


Sosith Wind 


eee wv 6 Par ore 


vision 


Engine and Equipment Pre-heating 
Windshield Defrosting 
Personnel Heating 
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Ordnance No. 8720193 
30,000 BTU 
Mode! 10300 
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There's a South Wind Heater 
for every heating need 


Do you have a heating problem? Write today for the ex- 
perienced counsel of South Wind field engineers on any 
problem in internal or external pre-heating or space heot 
ing. The wide range of South Wind Heoters includes 20,000 
30,000 — 60,000 — 100,000 — 200,000 and 600,000 
BTU/hr. capacities. Write South Wind Division, Stewart 
Warner Corporation, 1514 Dover Street, Indianapolis 





7, indiana. 
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For part of the work in advanced design at Martin ‘ ited exception: 


cludes an overall search into the basic law if t ( of the highest 
universe—probing the unknown in every li Opportunities 
relates to airborne systems 

As a result of this far-reaching progran 
ploration— which includes the establishment 


independent laboratory for pure and advan 
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LURIA STANDARDIZATION PROVIDES THE FAST, 
EASY, ECONOMICAL SOLUTION TO AIRPORT EXPANSION 


Why do Luria steel structures fill the widest variety of airport 
needs? Because the Luria System of Standardization provides the 
adaptability, flexibility — yes, and even the permanence 
that formerly could be found only in custom-built units. And 
this is achieved without sacrificing the speed and economies of 
standardization, 

During the last ten years, nearly 500 Luria aircraft installations 


have been made, The United States Air Force has standardized on 


14 Luria designs . . . and uses a wide variety of other Luria 


hangars. At Lockheed Aircraft, Luria structures cover over a 
million square feet. Among the hundreds of other Luria instal 
lations are hangars and buildings for the airfields of Turkey, Iran 
and Argentina .. . for many air lines including Pan American, 
United, American, Eastern, Northwest and Capital . and for 
many airports including New York International, Detroit Wayne 


Major Springheld, Illinois and Westchester County, New York. 


A PARTIAL SHOWING OF STRUCTURES 
FOR EVERY TYPE OF MILITARY AND COMMERCIAL AVIATION 


aie aie 


STANDARDIZED HANGARS — both girder and 


truss types for commercial and militory aircraft 


AIRPORT TERMINAL shows how effectively Luria 
steel! buildings can be adapted to airport needs 


STANDARDIZED MAINTENANCE SHELTER for 
heavy aircraft. Portable, enclosed, weather-proof. 


DOUBLE CANTILEVER hanger for double-apron 
air traffic. Accommodates aircraft of all sizes. 


ALL-PURPOSE" WING" HANGAR accommodates 
one heavy aircraft of two medium aircroft. 


Y) PERMANENT CONSTRUCTION 
¥) MAXIMUM PLEXIBILITY 

¥| HIGH SPEED ERECTION 

¥! LOW COST MAINTENANCE 


¥) GREATER AVAILABILITY 


LURIA ENGINEERING Company 


511 Fifth Avenue, New York 17, New York ¢ Plant: Bethlehem, Pa, rast Distr Offices: 
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Atlanta, Philadelphia 


Boston, Chicago, Washingtor 
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The worlds most powerful tractor 
with Torqmatic Drive 


7 IN POWER TRAINS—made possible 
by Allison TORQMATIC DRIVES— 
make Euclid’s new TC-12 the world’s 


most powerful crawler sold today. 


This twin-engine giant gets 388 horse- 
power from two GM Diesels —uses 
a pair of TORQMATIC Converter- 
Transmission teams to turn that power 
into more than 100,000 pounds draw- 
bar pull and provide a smooth, steady 


flow of power for all job requirements 


But for all its power the TC-12 is easy 


to run for it has no master clutch 


The driver changes speeds with 
finger-tip hydraulic control at full 
power, instantly shifts from forward 
to reverse, spins his tractor in its own 
length, maneuvers with no more than 


a twist of the wrist. 


And he gets more work done per day 








because with a top speed of 730 feet 


a minute the TC-12 doesn't crawl 
it really moves fast 

You can build or buy a better product 
by specifying TORQMATIC Drives for 
your hard-working gasoline- of 
Ask your 


equipment dealer or manufacturer for 


Diesel-powered equipment 


more information or write direct to 
Allison Division of General Motors 
Box 894W 


Indianapolis 6, Indiana 


a 


TORQMATIC DRIVES 


PID FDA DS DD 


- e aa 
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rom Werson-~ 
A COMPLETE RANGE OF 








1200 ton straight side 750 ton post type 400 ton double action 


ro] 





400 ton straightening press 300 ton horn press 200 ton bending press 


In the Verson line of hydraulic presses, there is a size and type to 


- VU) meet virtually every need from 75 tons up. In addition to the more 
aoe waeere® ” . 
ein ane common types illustrated above, Verson also manufactures such 
—_ special models as gap type presses, bulldozers, hobbing presses, 
——_ rubber pad cutting presses and pipe forming presses. If there is a 
question as to whether a mechanical type or a hydraulic type is best 
“were! ‘ y ‘ - > > ; 
ree for your job, Verson, as a leading manufacturer of both types, is 
able to make unbiased recommendations. 
Write for your copy of the new Verson Whatever your press problem, bring it to Verson and take advan- 
Hydraulic Press Catalog which con- : ‘ 
tains detailed data on the entive tage of our extensive know-how and experience. 


Verson hydraulic line 
A Verson Press for every job trom 60 tons up 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9351 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


-Werson- 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES ©  TRANSMAT PRESSES . TOOLING . DIE CUSHIONS o  VERSON-WHEELON HYDRAULIC PRESSES 
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THIS GEAR HOBBER maintains quantity output at a standard tolerance Mechanical Division of General Mills, it was specially rebuilt in 
of .0002 inches (total composite error). Like much of the equipment atthe achieve higher standards of accuracy than those claimed by its 1 


NEED PRECISION AND VOLUME? 


Laboratory precision combined with quantity output WHAT'S YOUR PROBLEM? General Mills can help you with 

° , ° . research, design, development, production engineering and i 

that’s the rare combination you'll find at the Mechanical F — — f >. Nese. “ty ' 
/ manufacturing in connection with « bombing, navigation and missile 


Division of General Mills. Superior equipment, experienced control systems « industrial instrumentation and control « automation 
¢ specialized precision instrumentation «+ electro-mechanical computers 


craftsmen, streamlined methods result in a fast, accurate job. 
* remotely-controlled manipulators + fine-particle technology + mete 


Whether you require a single gear or entire control sys- orological and high-altitude researc! 
tems for aircraft or missile guidance, we have the skills and NEW BOOKLET describes and illustrates the services available to 
ope. . oO t the Mechanical Division. For your copy address Dept. « 
facilities to handle the job perfectly from original design edn f i 
J I ¢ E F Mechanical Division of General Mills, 1620 Central Avenue, Minneap 


to field service. olis 13, Minn 


Job opportunities available for creative engineers. Work closely with outstanding men on interesting projects 


MECHANICAL Division oF General Mills. Ine. 








a 
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Business tragedy ... she just hung up 
on the firm’s best customer ! 


It could happen to any secretary. The boss wan- 
dered off without telling her where. Then Mr. 
Big called. So the girl looked for her boss in 
three other offices, returning each time to report. 
Then, as she started her fourth scouting trip, she 
unthinkingly hung up the ‘phone! 

Not exactly a world-shaking catastrophe, but 
there ought to be some way of avoiding it—es- 
pecially when you think that the party cut off 
might have been on the verge of okaying a really 
big deal. 

Such a situation need 
never occur to you, if your 
business were located in a 
community using Strom- 
berg-Carlson telephones, and 
you were leasing a wonder- 
ful new development which 
we call our “6K System.” 





There is nothing finer than a 


This is an ingenious combination of electrical 
relays, a power supply and the telephone instru- 
ment shown at the left—a desk-type with six 
special keys on it. Anybody with such a ‘phone 
can originate or answer “outside” calls, hold 
calls on any line, intercommunicate within the 
premises and even signal co-workers by buzzer. 

The secretary above, for instance, would have 
answered the call from the customer on Line 1, 
held the call by pressing the Hold key, used the 
intercom facilities to call around the building 
and—when she finally located her man, he'd 
simply pick up the nearest telephone, press key 
number | and be automatically connected with 
his client. 

We take this sort of pains to solve the little 
problems of business efficiency. We have often 
applied the same ingenuity to problems of 
Uncle Sam. 








as 6<« 


Y 
YY . / oy" ~ , : Radio, TV and Telephones and Sound and Electronic 
A j } 0 mw TZ } - } SO / High Fidelity Central Office XY® Public Address Products for our 
a Equipment Dial Equipment Systems Armed Forces 


STROMBERG CARLSON COMPANY, ROCHESTER 3, N Y¥. «© A DIVISION OF GENERAL OYNAMICS CORPORATION 
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airborne hangar for the Marine Corps 
... made of Magnesium 


The U.S Marine Corps called for a very party ular metal for the 
framework of a very unusual “flying hangar.’ This metal had to bx 
e Light enough to be carried completely assembled, by a helicopter 

i 


e Strong enougl 


—. Sa 
Se 


to withstand the repeated takeofls and landings 
Magnesium, with its high strength/weight ratio, was the answer 
Matter of fact, magnesium is appearing in more applications ever 
day where light weight and simplified design are 

Follow the Marine ( orps take a new look at m nie sium! Call your 
nearest Dow sales office for more information or write to TH DM 
CHEMICAL COMPANY, Midland, Michigan Dept MA-313L-1 


you can depend on DOW MAGNESIUM <> 
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Pattie. 


TEMCO’S TEAM 


SOR REET ORES ch; 


Research 
Development 
Production 



























The TEMCO team, in its dual role as supplier 
to the Armed Forces and manufacturer of civilian 
goods, is equipped to serve the Department of 
Defense and American industry whenever tech- 
nical skills are required. If you have a problem, 
let the TEMCO team go to work for you. An 
example of our ability to develope new equip- 
ment in answer to a specific problem is the 
miniature tape recorder pictured in the inset 


photograph. 


This is the tape transport of a miniaturized 
magnetic tape recorder in the final development stage 
When assembled the recorder occupies a space less 
than 3 inches in diameter and 6% inches in length 
The tape recorder has been repeatedly subjected to 
3000g initial acceleration while being launched from 
a smooth bore test vehicle 
~ 









. 
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H CAPABILITIES 






Miniaturization Instrumentation 
SEND N RESEARCH” of Electronic 
. FOR... tele) aa and Mechanical Control Systems 
Equipment 
ao Heat Transfer 
Applications ea 
Communications 
Telemetering 
Mechanical Design 
¥ e wae f TT) H nc Ballistic Testing and Development 
. 
High Speed Munitions and 
NASHVILLE 9, TENNESSEE Photography Weapons Development 


inquiries are invited trom Engineers, Physicists, and Mathemati- 
cians desiring positions with a progressive research organization. 
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PICK ANY ONE, ALCOA CAN IMPACT IT 
IN ONE PUNCH 


In a single press stroke, Alcoa forms seamless tubular 
parts like these with diaphragms, flanges, shoulders and 
ribs. And for parts like these, impact extrusion is the 
only economical method of one-operation forming 
Alcoa Impacts combine the advantages of an extruded 
side wall and a forged bottom to give you ultimate 
lightness and strength. 

If you have confined your thinking of impact extru 
sions to tooth-paste tubes and condenser cans, see what 
is being done today at Alcoa’s Impact plant. For in 
stance, we make a variety of nonsymmetrical parts; use 
strong alloys; produce heavy sections and long, thin 


tubular parts. 


Your local Alcoa sales engineer offers unbiased help 
in your design problems. His intimate knowledge of 
the impact process may effect substantial savings to 
you. He is listed under “Aluminum” in the classified 
phone book. Aluminum Company of America, #50-L 
Alcoa Building, Pittaburgh 19 


Pennsylvania 


Your Guide to ALcOn aU m | 


Aluminum Value 






Fasten Aluminum With Alcoa” Aluminum Fasteners 


ys Torey. mi\,t-1,4-1-Ma Laal o)- on an =e 00a ett lel elma comm (olll aie) ol-leihiler-lilelal- 
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anti-aircraft fire control 
..- AND FORD INSTRUMENT COMPANY 


In World War I, anti-aircraft fire against slow 
low flying planes, could be managed by optical 
sighting and correcting from observed air 
bursts. Today's supersonic planes, flying at 
great altitudes must be tracked by radar and 
the guns directed by complex computers 

The Navy Bureau of Ordnance and Ford In 
strument Company perfected the first success 
ful naval anti-aircraft gun director (Mk 19) 
back in 1926 and Ford Instrument Company 
has been one of the outstanding leaders in this 
field ever since 

Precision equipment for the exacting prob 
lems of coraputers and controls for both the 
military and industry, has been the specialty of 
Ford Instrument Company since 1915. 


Ever since Hannibal C. Ford built the first 
gunfire computers for the U. S. Navy forty 
years ago, Ford Instrument Company has been 
it leader in applying the science of automatic 
control to American defense and peacetime in 
dustry. For more information about Ford's 
products, services, and facilities, write for free 
illustrated brochure 


{2 FORD INSTRUMENT 
U COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


ENGINEERS: FORD |S CONSTANTLY ADDING TO ITS STAFF OF ENGINEERS. IF YOU CAN QUALIFY, THERE MAY BE A POSITION FOR YOU 
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helping 
hands. ... united yet diversified 


Today, it takes more than a better mousetrap for the 
world to beat a well worn path leading to your door. 


Today, it takes the helping hands of diversified 
industries united under one progressive management. 


...A management that has the background 
to cut costs and step-up production, and 

at the same time insure quality 

leadership for each and every product. 


... A management that utilizes the help of each 
division—in getting the best from all divisions. 


... A management with an attitude that 
fosters new markets and improved products. 


USI is such an organization—a dynamic group 
of divisions serving many industries where its 

products are accepted as the finest in the field. 
An organization that is noted for its ability to 
give a helping hand to any branch of industry. 


If you would like specific information on the 
USI products that are serving with distinction 
in your field, we invite you to write today. 


4 
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U.S. INDUSTRIES, Inc. ust 


250 Park Avenue, New York, New York 


CLEARING MACHINE CORPORATION. 
Mechanical and hydraulic metal-forming 
presses and accessories. Plants at 
Chicago, illinois, and Hamilton, Ohio 


CHICAGO STEEL TANK COMPANY. Stee! tanks 
of ali sizes for home and industry 
Piant at Chicago, illinois 


AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, engine lathes, aircraft components 
Piants at Los Angeles and Montebello 
California, and St. Louis, Missour! 


CONDUIT FITTINGS CORPORATION. Smaii 
electrical parts and die-castings 
Piant at Chicago, iilinols 


SOLAR STURGES MANUFACTURING COMPANY. 
Dairy cans, waste receptacies, cookware 
Piant at Melrose Park, illinois 


ORDNANCE DIVISION Modification and 
processing of armored vehicles of all types 
Piant at Hegewisch, Illinois. Also operates 
ordnance plant at Rockford, illinois 


KOPPEL INCORPORATED. Distributors of 
leading agricultural and industrial machinery 
and equipment in the Philippine isiands 


PRESSED STEEL CAR CO., DIV. Exporters of 
railway equipment and industrial equipment 
and machinery to ali parts of the world 


“A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’’ 
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BROWN LIPE 


Fully Synchronized 


TRANSMISSIONS 


PROVED THROUGH 50 YEARS 
OF THE MOST RUGGED 
WORLD-WIDE SERVICE! 






Equal shifts for 
driver convenience 
More leverage for | 


ease in shifting 















Tocco fork pods 


for long wear 


Gear hopping 
guords 


Positive 
blocker type 
synchronizers 









lorge bearings 
for increased 
mileage 
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Alloy steel carburized 
geors for more life 


standing records for ruggedness, econo- 
my and ease of operation in hundreds of 
thousands of heavy-duty truck and bus 
installations. 


The first selective type transmission in 
automotive history was shipped from the 
Brown-Lipe factory to E. R. Thomas Motor 
Company in 1906. As standard equip- 














ment in the Thomas Flyers in 1908, a 
Brown-Lipe Transmission helped one of 
these famous cors win First Place in the 
only round-the-world automobile race 
ever held. 


Today, the Spicer Brown-Lipe Fully Syn- 
chronized Transmission is still setting out- 





Military and civilian service in all parts 
of the world have tested and proved cor- 
rect the Spicer Fully Synchronized gear- 
shift principles illustrated here. 

Ask Spicer engineers to demonstrate the 
many advantages of the Spicer Brown- 
Lipe Fully Synchronized Transmission to 
your heavy duty needs in any field. 


DANA CORPORATION 
Toledo 1, Ohio 





The longest auto race 

that ever took place... 
round-the-world in 1908... 
was won by a Thomas Flyer 
equipped with a 

Brown-Lipe Transmission 


The roce started in New York in February 
1908, with 6 cars entered, and primitive road 
conditions were encountered right from the 
stort 


le 





In the race across the US. to Seattle, western 
gumbo and aale-deep water holes were con 
quered by unfailing Brown-Lipe transmission 
of power 





Shipped to Japan by boat, the sturdy Thomas 
Flyer once again started to blaze its own 
trails through roadiess country 


Non-existent highways in Russia required 
travel for days at 10 miles per hour over ties 
of the Trans-Siberian Railroad 


After covering 13,000 land miles— 8,000 in 
low geor—the race ended in Paris 170 days 
loter with the Thomas Flyer as the winner! 





—and a Parish Frame ... another Dana 
product... assured an unyielding backbone 
of strength for the winning Thomas Flyer! 
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SPICER PRODUCTS: TRANSMISSIONS © UNIVERSAL JOINTS © PROPELLER SHAFTS © AXLES 
TORQUE CONVERTERS * GEAR BOXES © POWER TAKE-OFFS © POWER TAKE-OFF JOINTS © RAIL CAR 
ORIVES + RAILWAY GENERATOR DRIVES * STAMPINGS © SPICER AND AUBURN CLUTCHES + PARISH FRAMES 
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The day Zenith refused to fill thousands of orders 


Zenith was about to 
hear 


Back in early 1953, 
market a new and revolutionary 
ing aid which featured transistors in 
stead of bulky vacuum tubes. These 
tiny transistors —the “powerhouses”’ of 
electronics—slashed battery operating 
costs, required only one battery instead 
of two, and promised a much longer life. 


We ordered our transistors from a 
large electronics supplier and installed 
them ina pilot run of our tiny new hear 
ing aids. Then, in line with our policy of 
double testing every Zenith product, both 
civilian and military, we sent the aids to 
our laboratory—“Phase One” in our 
testing procedure. They passed with 
flying colors. 


Then, even though competitive mod- 
els were now being offered for sale, we 
submitted our new hearing aids for field 
and life testing, ““Phase Two” of the 
rigorous test series through which all 
new Zenith models must pass. 


This field and life testing was done by 
a selected group of hard-of-hearing phy 
sicians, scientists and other qualified 
hearing aid users who tested the new 
product in everyday use, under every 
possible condition! Their reaction was 


ZENITH, bocked by 36 years of specialization 
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so enthusiastic that we tooled up, built 
an inventory, and planned to hit the 
market on April 6, 1953 


Then it happened. The transistors in 
the new hearing aids began to /ai/ due to 
a complication that could only be dis 
covered by prolonged actual use! 


This, at a moment when production 
lines running at full speed 
when a gigantic advertising program 
was ready to be launched when 
dealers were shouting for shipments 
when consumers by the thousands were 
begging for new hearing aids! 


were 


In the face of all this, we called the 
whole thing off 


We refused to fill thousands of orders 
that had already poured in. We refused 
to give our customers a hearing aid that 
might fail when it was needed most, We 
urged people to continue buying the 
reliable vacuum tube model until tran 
sistors were perfected 


And perfected they finally were. After 
again assembling the new transistor 
hearing aids after again testing them 
in the laboratory and in the field, Zenith 
finally offered them to the public in 


Nov At long last here vas 
a transistor hearing aid which would nof 
fail those who depended upon : " 
new, quality hearing aid had 
finally earned the right to bear the 
Zenith insignia 


ember, 19 


which 


This story is just one more example of Zenith's 
insistence upon testing, re-testing, and abso 
lute perfection. It is one reason why Zenith 
is called upon so frequently by the Govern 
ment to turn out alwoys-dependable weap 
ons of defense. Our 36 years of specializa 
tion in radionics has created a Pledge of 
Quolity which remains inviolate: always the 
best of everything in everything that 
Zenith makes 


ENITH 


The royalty of TELEVISION and RADIO 


ALSO MAKERS OF FINE HEARING AIDS 


Hadio Corporation « (1 ‘<” 


Zenith 


in radionics, serves America with a STRONGER DEFENSE AND A BETTER WAY OF LIVING 
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old Press and Sinter or Hot Press or Vacuum Sinter! 


4 
THE PROBLEM — Industry and Government are engaged 
today in a gigantic effort to develop new alloys and stronger 
metals. The future security of America depends on the success 
of this program. Powder metallurgy, possessing unique advan 
tages not common with any other process, can solve many of 
7 the tough metallurgical problems created by the jet age 


THE FACILITY — Metal Carbides, a pioneer in powder metal 
lurgy, is well qualified by the experience of the past 25 years 
to help solve your particular problem. Our modern, well 
equipped plants of over 100,000 sq. ft. are at your disposal 
manned by skilled technicians and metallurgists capable of per 
forming every technique known to powder metallurgy. Here are 


the facts 


THE PROCESS — Our equipment is varied and complete. 
Cold pressed and sintered parts can be processed in a vacuum 
or controlled atmosphere. Hot pressed parts can be produced 
up to 30” in diameter, up to 100” in length, and up to 5000 Ibs. 
Other available processes include vacuum casting, centrifugal 
casting, hot forging and vacuum impregnation 


THE MATERIAL — our experience covers the processing of 
carbides of tungsten, titanium, tantalum, molybdenum, chromium 
and columbium. Extensive experiments have also been con 
ducted with various borides, silicides and oxides. Combinations 
of metals and ceramics have been developed which show great 
promise, and new possibilities seem unlimited. 


THE ANSWER — Meta! Carbides has found that by com- 


bining the best features of the above processes with the right 


































HEAVY METAL 
(HIGH DENSITY ALLOY) 


"lai ® combination of metals and materials —totally new advantages 
[Sone * result. Whether you require a structure that is porous, dense or 
' : tough —or a material that will withstand heat, corrosion or 
00° ? sree, shock — let us put our experience to work helping you reach 
o ; : ~*~ your objective! Metal Carbides Corporation, Youngstown 7. Ohio. 
ee. os Send for new 84-page Catalog No. 55-G 





COMPRESSOR BLADES AND 
TURBINE BUCKETS FOR 
JET ENGINES 


WIRE. WRITE or PHONE particulars of 
your problem or objective and we will 
edvise promptly what our Powder Metal: HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 
lurgy technique can do for you HEAVY METAL . CERMETS - HIGH TEMPERATURE ALLOYS 

OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 





522 ‘ ORDNANCE 





has the know -how 


for handling 


explosive dusts 


Since 1936, when Hoffman engineered the pioneer application of vacuum 
cleaning to shell loading operations, problems in conveying, collecting 
and other pneumatic handling of explosives have received specialized solu- 
tions from U.S. Hoffman engineers. Safe to say that Hoffman systems today 
are protecting the principal producing plants. 

Stationary cleaning and conveying systems designed by Hoffman incorpo- 
rate the rugged, dependable performance of the Hoffman multistage centrifu- 
gal exhauster-blower — Hoffman primary and secondary separators — and a 
unique series of design and positive-control features — all proven to provide 
safe, uninterrupted operation. 

Hoffman design and engineering ability, of the level that develops explo- 
sives clean-up and collection systems, is reflected in pneumatic applications 
of many kinds; in industrial filtration operations; in improved procedures 
for metal cleaning and pre-coating; in the solving of many production problems. 


Hoffman engineers will be glad to work with you. 
Please write, or call: ORDNANCE EQUIPMENT DIVISION 
U.S.HOFFMAN MACHINERY CORPORATION wtrr. ono, 105 rourtH ave, mY. 3, MY, 
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WEED PROBLEMS? 


One application of 


Du Pont Telvar 


WEED KILLERS 


stops weeds for the 
season—or longer! 


“Telvar” kills weeds through the roots . . . prevents re- 
growth. Low rates (20 to 80 lbs. per acre) make it cost 
little for the results you obtain . . . also mean less han- 
dling, fewer storage problems. To cut maintenance costs 
to new low levels, put ““Telvar’’ in your weed-control 


erp ” , Note thorough job “Telvar’ did around this fence. “Telvar” 
Telvar’’ W 


program. Available in two formulations: es 
won't corrode fence or equipment, it's low in toxicity to 


cory ” 7 
and lelvar’’ DW. humans and animals, non-flammable ond non-volatile. 


One application of 


Du Pont Ammate 


WEED AND BRUSH KILLER 


kills more kinds of brush 


—safely—at lower cost! 


“Ammate”’ kills more kinds of brush and keeps it down 
longer than most weed and brush killers! When the origi- 
nal spray job is done well, brush is kept under control for 
years with only an occasional spot spray. You can rely on 
“Ammate”’ to do the job safely, even where your right- 


of-way adjoins cropland, because ““Ammate” is not vola- 
Above—Right-of-way being treated with “Ammate.” Below 
—Three years later, brush is still under control. “Ammate” 
allows low-growing cover to return to resist erosion. It is no hazard to crews, stock or wildlife. 


tile. There are no vapors to drift onto sensitive crops. 


PREE ILLUSTRATED BOOKLETS describe how to control weeds 

and brush with Du Pont chemicals. For your copies, write to i . 

Du Pont, Grasselli Chemicals Dept., Rm. 4032, Wilmington, T 4 A ? 

Del. In Canada, Du Pont nee of Canada Limited, Box e var mma e 

660, Montreal Weed Killers for Weed and Brush K Her 
industrial use @te.us pat off 

On all chemicals always /ol'ow directions for application. Where warning or 


caution statements on use of product are gwen, read them carefully BETTER THINGS FOR BETTER LIVING. . THROUGH CHEMISTRY 
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Test personnel of the Air Proving Ground Command recently 
returned after more than 1000 hours of Operational Testing 
on the Type 0-11A USAF Crash Truck built by American 
LaFrance-Foamite. A Janitrol 90,000 Btu/hr. Liquid Heater 
is standard equipment on this all-weather vehicle, and supplies 
all heating requirements. 

No difficulties of any kind were experienced with the Janitrol 
heater in the 0-11A Crash Truck during the entire artic test 
period. Not once was any service necessary! Defrosting of the 
windshield was adequate with the assistance of the wipers in 
combatting the after-squirt from the turret dispenser nozzles. 
In a minus 41 F ambient temperature cab comfortization was 
maintained at plus 66 F, and in addition the Janitrol Heating 
Unit provided standby heat for the vehicle engine, pump engine, 
hose reel compartments, battery compartment and auxiliary 
power generator compartment. The main water storage tank 
was protected from freezing by a heat exchanger submerged 
in the tank. 

No matter what kind of heat you may need—specify 
“Janitrol” and be sure of performance and dependability. 


\ 7 


HEAT whe pe VE ! iT (eS janitrol 


_ A AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP, COLUMBUS 16, OnIO 
. 


District Engineering Offices. Mew York, 225 Broadway; Wash ngton, BD. C., 4650 East-West Highway; Philadelphia, Penne, 401 No. Breed St.; 
Kanses City, Mo.,.2201 Grand Ave.; Fort Worth, 2509 Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohie, 400 Dublin Ave. 
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We Believe that Peaceful Co-existence is Best Maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


500 Fifth Avenue 
New York 


Shreveport 
Louisiana 


Lexington 
Kentucky 








Fuller Gun Brushes 
On Active Duty 


We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 
extra tour of duty because of their 
unique Fullergript construction. In 
this construction a tripled mass of 
brush material is loop-anchored inside 
a rigid metal backbone to provide a 
far denser brushing surface and extra 


jong brush life. 4 
INDUSTRIAL ED Division 


3585 MAIN STREET - HARTFORD 15, CONNECTICUT 
CULL el oe 





NOW SPRAY YOUR 
RUST PREVENTIVE! 


RUST VETO 
quick and 


© Press button top for one-hand use 

© Clear durable coating seals out moisture 

© Dry film protects in storage and remains on metal in processing 
@ Great for tools, jigs, dies, idle machines 

Price: $15.24 per case (1 doz. 12-02. cans) f.0.b. Philadelphia, 
Penna. To order, clip ad to your letterhead or requisition and mail 


to E. F. Houghton & Co., 303 W. Lehigh Ave., Philadelphia 33, Pa. 


RUST-VETO SPRAY 


«+. @ product of 


Reody to give you 
on-the -yob service... 
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HYDRAULIC 
PRESSES 


America s leading industries 
rely with confidence on 


Parguhar Hydraulic Presses 


ordnance 


to produce quality 
=, materials of metal and plastic 
Farquhar powder extrusion press, Parguhar engineers have over fifty 


2140-ton capacity, used in the years experience on all types of press 
manufacture of rocket propellants production problems. By combining this 
and jet assistance take-off fuels. , experience with your ideas, we can help you 
to lick your production problems. Get the facts 

Write for Bulletin HP-49 today! 


THe 


OLIVER 


cali A. B. FARQUHAR DIVISION 


THE OLIVER CORPORATION, 1505 Duke St., York, Pa. 








Exact Weight bench 
model scale for 


precision weighing THE HOW AND WHY OF BETTER QUENCHING 


move 4003.2 wt GULF SUPER-QUENCH 


This 300 Ib. capacity 

scale provides easily 

visible indication for 

bench operation. Dial is graduated by ounces with 2'2 inches of 
indicator travel for last pound of weight. Special hydraulic 
damping action brings indicator to rest quickly for fast and 
accurate readings. Bench model is only 30° overall height 
platform 13° x 19, elevation 5°. Same style Model 4005.2 


available in floor model with or without casters 


lLxack Weliglht 


Better quality control l Gulf Oil Cory Gulf Refining 
su ; “” Oration su ennin ompany 
Better cost control Ca és a eee 
Please send me, without obligation,« copy of your 
THE EXACT WEIGHT SCALE COMPANY now 24-page beathuce decling with tao eppliatson 


| 
| 
| 
and advantages of Gulf Super Quench | 
| 
| 
| 


900 West Fifth Avenue, Columbus 8, Ohio — 


In Canada: P.O. Box 179, Station $, Toronto 18, Ont Company 
Address 
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FULLY AUTOMATIC RADAR FIRE CONTROL 
EQUIPMENT FOR 57 mm 
AND 40mm AA GUNS 








TYPE L4/3 


N.V. Hollandse Signaalapparaten 
HENGELO (O) - NETHERLANDS 


WATER SAVING 


adhesives WITH TROUBLE-FREE 
coatings COOLING EQUIPMENT 
and sealers | ae 






























NIAGARA 







Aero 
Armstrong Adhesives, Coatings, and Sealers include HEAT 
many formulations manufactured to meet govern 
EXCHANGER 


ment specifications 

A 36-page manval, “Armstrong Adhesives, Coot 
ings, and Sealers, will be mailed free to industrial 
users. It contains helpful design information as well 




































as product data, Write on your letterhead to Arm Convenient 
strong Cork Company. industrial Division, 8055 Units Up To 
Dunn Street, Lancaster, Pennsylvania 30,000,000 





BTU Capacity 






HIAGARA Aeore HEAT EXCHANGER 






li Cools your jacket water for engines or process equipment or 
INDUSTRIAL PRODUCTS electric apparatus. Your closed system keeps free from dirt 


or maintenance troubles. You can cool air, gases, chemicals, 
quench baths, plating baths, welding machines, extrusion and 
drawing machines. You get real precise temperatures, save re- 
jections, lower production costs. Use NIAGARA AERO 
HEAT EXCHANGER cooling with atmospheric air... saves 
water, pumping, piping and power; quickly saves its costs. 


ADHESIVES * CORK COMPOSITION © FELT PAPERS Write for Bulletin No. 120. 


CORK-AND-RUBBER * FRICTION MATERIALS NIAGARA BLOWER COMPANY 


Dept. O, 405 Lexington Ave New York 17, N. Y. 






. used wherever performance counts 
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Where to get transformers 
for atomic submarines 


Like General Dynamics’ Stromberg-Carlson Division, 
you may at times need transformers that operate in 
a new circuit design under unusual and rugged 
conditions. 
The shipboard announcing equipment Stromberg de 
signed for the U.S.S. Nautilus, for example, must be 100"; 
trouble-free because of the sub’s ability to remain sub 
merged indefinitely. It must also be able to withstand 
the terrific shock of depth bombs during battle 
Stromberg asked us to design and produce trans 
formers that fit the system's advanced circuitry. The 
transformers we supplied them mect all the high stand 
ards of both Stromberg and the US Navy. They are now 


operating on the Nautilus and the second atomic sub, 


the U.S.S. Sea Wolf 
Just off the press! 16-page, illustrated brochure 
describing Caledonia's services and facilities for 


custom-designing and manufacturing transformers. 


CALEDONIA 


| ELECTRONICS AND TRANSFORMER CORPORATION | 








Dept. O-11, Caledonia, New York 





HOW WE SOLVED A 
PHOTOGRAPHIC PROBLEM 
FOR LOCKHEED 


Creative Glass 
Engineering 
like this 
suggests how 
Bray Optical 
can help you 


In the picture above, you see a specially 
designed multi-facet prism-reflector which 
enables the camera to record four separate 
images on a single frame. A pretty technical bit 
of lens design is this reflector so when Lock 
heed Aircraft Corporation needed this prism in 
its research work, the complete job of design 
and fabrication was turned over to us 
Problems: High-order resolution, calling 
for critical plane relationship and sur 
face tolerances ¢ Zero distortion under 
extreme operational conditions e 
Extreme temperature variations 
Our Solution: PYREX PRISM-REFLEC 
TOR, precision ground and polished 
delivered ahead of soquasted schedule 
MORAL: Bray Optical is experienced and 
equipped to do the specialized job of precision 
giass engineering efficiently and economically 
as well as manufacture the end-product —on 
time and at the lowest possible price 
Complete design and fabrication. Send for new 
booklet “Inside Creative Glass Engineering 
No obligation 


DUnkirk 7.6295 , 
3445-69 West Ist Street, Los Angeles 4, Calif 








You Get Things Done Better 
By Seeing What's Happening 


=\ 4] - . 
Ett 


. a7 | 
ee ee ee 


BOARDMASTER VISUAL CONTROL 


% Easy to Use. Type or Write 


% Gives Graphic Picture of Your 
on Cards, Snap on Board 


Operations in Color 
*% ideal for Production, Schedul- 


% Focts ot a Glonce—Soves 
ing, Sales, inventory, Et< 


Time and Prevents Errors 


*% A Simple, Flexible Tool *% Compact, Attractive Made of 
Easily Adapted to Your Needs Metal. 60,000 in Use 


Complete Price ‘49° Including Cards 


GRAPHIC SYSTEMS, 55 W. 42nd St., New York 36, N.Y 


24-Page ILLUSTRATED BOOKLET DN-10 
Without Obligation 











DO WE HAVE 
YOUR CORRECT ADDRESS? 


@ If you want Ononance, Tre ComMon Devense, notices 
of Post meetings, and other publications of the Association 
to reach you promptly, be sure to notify us immediately 
of any change of address. If you have not already done so 
please advise us of your new address on the form below 
print or type 


American Ordnance Association 
708 Mills Building, Washington 6, D. ¢ 


@ Please change my address to the following 
Name 
Street 


City Jone State 


@ My former address was 
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This section of ORDNANCE contains selected papers presented at meetings of Tech- 
nical Divisions and Committees of the American Ordnance Association and con- 
temporary articles on armament research, development, manufacture and field use 





Cross-country Mobility 


Land locomotion mechanics must receive the sam emphasis as acro- 


and hydrodynamics for global efficiency of our nulitar) vehicles 


Col. Harold C. Parsons 


( 


OBI Ty hrepower, and pro rat I this field indic: s that. the question of nv hanics and 
tection § are accepted as the most ident ol } problem inp concept nece iry to a 
three main factors which influ il and Strategic lactors superior quality of locomot 
ence a battleheld operation, Firepower \ mobility. few will consider by the strategist and tacticias 
has appar ntly reached its ultimate In short t appears that 1 


strength through release of tremendous 0 mn mainly with 





energy within the structure of matter pe | aton var withe 
itself and, as 1 result, protection through CONTENTS the locomotor concept 


the use of a material shield has become ARMAMENT TECHNOLOGY equipment which 
SECTION 


of aut 
stand tundamer 


most difhcult unchanged since last tested of 


The obvious and most urgent meth Cross-country Mobility 531 proving yround of the Span nh 
od ot counterbalancing the untavorable j Col. Harold ¢ Parsons W if in ig2f 


situation created by this introduction Making 90-mm. Cases 


of atomic power must theretore lie in L. G. Soper \V! recoymze three domat 


the radical improvement of vehicle Manujactu mnaaties i de ae 
The 105-mm. Cartridge Case 
L. N. Peterson first two have undergone 


nsphe d ir dented reve tion of mobil 


mobility beyond all present conceptions 
| | 


and standards i 


The Multipiece Case engine has enabled the air 
R. J. Wilcox 
/ 0 aiamte the | 


pi 
ced of sound and the 


pedal this school of thought has 


spread across the world is evident in tratosphere while atomic proj 


The Spiral-wrapped Case j 
the current trend toward a reorganiza H. M. Callahan sO l under the sea ha 


/ pe . 
tion of fighting units and adoption of , possil es which perhap 
, N t : 
such tactics as will offer the advantage A New Twis re « (;. Well 

. H. F. Goetz 
ot protection through qui k cross y —_ vr 


country dispersion and concentration 
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motive land-going machine has re 


mained an orphan. It is true that today 
we have more engine power, higher 


octane fuels and longer vehi le lite, 


with greater economy of operation and 


more reliability and efficiency of the 
mechanisms in land vehicles—but do 
we have more mobility? 


I VEN if the answer to this question 


4 were in the affirmative as some 


would like to say, whatever we have 
achieved in this held, particularly with 
reference to the cross-country vehicle, is 
practically nothing compared with the 
achievements in the mobility of a ship 
or of an airplane; yet mobility on the 
ground is no less important than mo 
bility in the air or on the sea! 


I he “ 


the attention of those responsible lor 


facts did not entirely escape 
an over-all evaluation of the problem. 
The Ordnance Corps has studied the 
1O44 
mobility of 


situation since when insufhicient 


cross-counury automo ve 


equipment was first dramatized by ur 
gent reports trom battleheld com 
manders 

Since then, research has been pro 
gressing steadily even in the period of 
reduced support during the pre-Korean 


Much has 


undertaken 


conflict’ era, been learned 


from research and aided 
recently by studies at the Operations 
Research Office of Johns Hopkins Uni 


with 
Sone 


under contract 


{ the 


versity operating 


the Department « Army 


causes of our difficulties have been ex 


amined and possible remedies indi 
cated 

[ pon cxamining previous ittempts 
at solving urgent problems of land 
locomotion by means of scattered “proy 
ects originated by a development en 
gineer or ultimate user of a vehicle, we 
hind that they expected a definite an 
swer in one or two years to some ol 


the practical difficulties encountered, 


4 pins leads to but one unavoidable 


conclusion: Such activity cannot 
bring about a systemat theoretical ex 
ploration of the whole held and cannot 
focus various eflorts upon a single prac 
tical purpose 


Chis 


the establishment of 


purpose may be envisioned as 
a broad and more 
rational basis for an evaluation of mo 
bility in automotive locomotion which 
would help to establish the most ad 
polic ics It 


vantapeous cle velopment 


532 


The experimental Groundhog negotiates a 
steep snow embankment during road tests. 


a task 


the study 


then becomes evident that such 
must embrace two objectives 
study of the en 


toth 


ota vehicle and a 


vironment in which it operates, 


studies are indispensable to produce 


engineering methods which would en 


| 


able a development agency to design 


an optimum vehicle for the given en 
vironment. 

However, the optimum design, nec 
essarily expressed in physical and geo 
metrical values of the vehicle and the 


cor responding terrain characteristic 5, 


cannot torm a basis ol development 


policies because these values have to 
be reassessed in terms of operational 
values in order to arrive at a compro 
mise between the unavoidable conflict 
ing conditions and requirements, with 
the maximum probability of success. 


This task of 


growing new activity as the Operations 


is the such a rapidly 


Research Office. Evaluation of mechani 
cal, geographical, and meteorological 


properties of terrain trom the locomo 





tion point of view has been tradition 


ally the task of the Corps of Engineers 
mission of the Ordnance 


been to 


while the 


Corps has meet the require 
ments of engineering assessment study 
and design of an ordnance vehicle. 


With 


volved, the problem of studying 


these three main agencies in 


land 
locomotion obviously cannot be solved 
by piecemeal methods; it requires a 
well-inte grated, concentrated, and thor 
oughly codrdinated effort by all parties 


conce rned. 


Since vehicles of improved mobility 
are the ultimate goal and one of the 
important mussions of the Ordnance 


Corps, the Detroit Arsenal recently was 
requested to establish a new operating 


task ol 


systematically studying ways and means 


division devoted solely to the 
to improve the performance of motor 
vehicles, particularly in off-road opera 


tion 


| EFORE the organization and pro 
gram of the Land Locomotion Re 
search Laboratory were conceived, there 


was a need for a more rigorous formu 


lation of the problems and possible 


methods of attack, but the experience 


gained by the Ordnance (¢ orps in work 
performed during the past ten years did 
not fail to provide clues in that direction 


Engineeringwise, the problem is to 


determine whether a given vehicle can 


or cannot traverse a certain structure 


built of a yranular soil mass without 


breaking through. Moreover, it is es 


sential to know how much such a 


structure may yield under vehicle load 
in order to prevent bogging down and 
ensure idequacy of traction of the 
vehicle. 

It appears safe to assure that the 
problem is similar to that of determin 
deflection of a 


ing the strength and 


bridge under the action of forces ap 


plied to the bridge structure by the 


crossing ot a vehicle. 
UT betore the problem of cross 
country locomotion can be solved, 
a new type of applied mechanics must 
be developed which would relate the 
strength and deformation of the soil 
mass supporting a vehicle to the loads 
and dimensions of that vehicle. 

In principle this problem could be 
solved i ipplying the bridge-crossing 
methods of solution; it requires but a 


systematic application of existing laws 
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of physics to the relationship between 
a vehicle and the environment of its 
locomotion. 

A similar application of physics to 
formulating the relationship between 
an airplane and air, which is its en 
vironment, has led to the development 
ot a€rodynamics, The same procedure 
has established hydrodynamics which 
defines quantitatively the relation be 
tween the medium of water and a ship 
or torpedo 

By analogy, it may then be con 
cluded that the establishment of what 
may be termed “terradynamics” is a 
necessary pre requisite ol eventual prog 


task 


should not be complex since both the 


ress in land locomotion. Such a 


basic laws and the methods necessary 


for its compiction are known. 
However, the simplicity of the prin 
ciple does not necessarily predetermine 
the simplicity of the detailed work in 
volved. The tollowing comparison may 
explain the nature of the problems 
automotive 


which the mechanics of 


land locomotion has so far revealed 


] ET us examine more closely the 
+ previously mentioned example of 
bridge crossing. If we assume that we 
wish to know whether the given bridge 
will support a given vehicle, the engi 
neer must know three things: (1) The 
type and distribution of loads along the 
contact area between the vehicle and 
the bridge as well as the form and di 
mensions of that area; (2) The detailed 
dimensions and form of the bridge 
structure as well as of the elements of 
which the bridge is made; and (3) The 
mechanical strength and modulus of 
elasticity of the metal used in the con 
struction of the bridge. 

Once these three groups of data are 
known, proper equations may be found 
in an engineering handbook and _ the 
problem solved. 

By the previous analogy, a similar 
group of data is required to solve the 
“bridge” mad 


data 


problem of crossing a 


of soil. However, these become 


more complex when we try to apply 
them to granular masses of sand, clay, 


or snow instead of to the metal of the 


bridge The typ and distribution of 
loads along contact areas between a 
vehicle and the ground are not yet 


known sufficiently well despite all the 


work performed to date in this held 


by automotive 


engineers. 
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For instance, the contact areas and 


pressures beneath pneumatic ures hav 


; 


been studied exhaustively, but on hard 


pavement only; very little has been 
done with reference to sott ground 

It is true that the detailed dimen 
sions and torms of the “bridge” com 


posed of soil supporting the vehicle in 


motion are in principle known trom 


studies made in soil mec 


hanics by civi 
engineers, but the complexity of “toot 
vehicle is of a 


ings supporting the 


somewhat different nature from that 


of foundations supporting buildings 
and dams. In addition, although meth 
ods of determining the strength oft sou 
in critical conditions have been deter 
mined in civil engineering, it is not so 
much the strength itself as its relation 
which seems to 


to soil delormation 


open up new problems with reference 


to vehicle motion. 
To illustrate this point, it may i 
mentioned that “elastix souls are not 


a problem from the trafhcability point 
of view since they belong in the cat 
gory of hard pavements; the problems 
are posed by “plastic,” yielding soils 
Thus, instead of the single modulus of 
elasticity which is sufhcient to deter 
mine the deflection of the metal bridge, 
we have at least two moduli of detor 
mation of the ground—one in the ver 
tical direction which gives the concept 
in the hori 


of sinkage, and the other 


The new spaced-link track is tested on an 
























tal directs which determines the 
imount of sippage ol the vehicle 

Such data, when properly evaluated 
will be ted into tormulae which must 
be estabiishe ind only then my we 


hope to solve our problems 


| must again be stressed that the 
problem ot establishing this new aj 
plied mechanics, though simple in pri 
extremely 


ciple, 1s complex in actual 


solution, It would be a mhuisrepresenta 


tion of the problem to state that ich 


a broad task may be solved in any 
specihic titre by sor yroup given 
merely the hnancial means and =the 
mission 


Only a coordinated professional effort 


| 


with the full codperation of interested 
(,overnment agencies, universities, an 
industry can lead to a healthy develop 
ment ot this new and vital held 

Recognizing this need the Land 
Laboratory ol 


Locomotion Research 


the Detroit A 


interest in the 


cenal in an eflort to help 


promote held of mo 


bility has formulated scientifically the 

rious phase ot research work re 
quired to reach practical solution of 
improved ocomotvion 


Only in this manner can we hope 


that the mobility of an automotive 
land vehicle will be increased in a way 
comparable to the general technolog 


cal progress of the age 


experimental model at Detroit Arsenal, Mich 
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High-speed Fighter Aircraft 








w ¥ 


The Air Force Convair F-102A all-weather supersonic fighter, above, shows the recently revealed “wasp-waist”’ fuse- 
lage which has resulted in a speed increase of up to 25 per cent (Air Force photo). The North American F-100C Super 
Sabre, below, with in-flight refueling system and extra fuel drop tanks can carry the atomic bomb at supersonic speeds 
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Making 90-mm. Cases 


An informal discussion of the prac lical probl ms encountered 


im manufacturing cartridge cases from round-cornered square 


hillets and the methods used to overcome various difficulties 


in shell manutac 


XPERIENCI 
ture, by both the hot and cold 
method, has indicated that there 


are many id 


antages in the use of the 
round-cornered square billet. Our com 
pany has run tests che king the flow of 
the material, the grain, etc., and believes 


there are some definite advantages in 


cluding, of some cost advantages 
There 1s 


round bar with seams being rolled into 


course, 
quite a problem in_ the 
the surface—a great deal more than in 
the round-cornered square. In the go 
using a 4% im h round 


billet. 


Our piercing operation is perlormed 


mm. we ar 


cornered square 


after a modified upsetting operation, in 
which we upset the billet until i fills 
round, Our 


the pot completely to a 


work to date has been restricted en 
tirely to the making of cups. Since we 


months avo, we 


started this about y 


have made cups by about twenty differ 


ent methods, and we are now trying 
to pick those methods which are most 


feasible 


E. are also at the present time run 


ning some material with the bar 


laid on its side. 

The problem ol concentricity 18 a 
big one to most manufacturers in the 
formation of hot cups. When we em 
barked upon the tooling of shell lines, 
it appx ired to be one of the big ge st 
problems which confronted us. How 
ever, in the development of dies since 
108 inch 


then, maintenance of .0o06 to 
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total indicator readings has proved to 


he a very small problem 


Ihe other problem that con/ronted 
us then, and still confronts us with the 


cartridge case, is the surtace condition 


billet We 


solution which 1s a 


ot the finally tound a ery 


successtul simple 
wheelabration performed after the saw 
ny operation 


We also h ive 


Vw ork 


done a considerable 


| 1 
amount ol breaking Dar into 


billets rather than sawing In bre iking 


billet for the I mm hell we pat 
a very raygyved edye on the toy 


when we tried to lorye t back 


incomplete welding of th 


result, the interior surtace 


a notched section that we bel 


definitely lead to breakage 


mediately al 


indoned it 
\r the present tine 


cartridge 


cases the 
whi h in 


in thirty-seven secone 


After we 


band saw 


cut the 


the wheelabrating 


ibrate the surta 
ilso tends to knock off the 
which we yet on the bot 
where the band 

\lter ren 
vheelabrator 
ods of heating 
ystem in which 
through: the others 
itmosphere ontrol 
then put the bars into the 


press 


“Pile NATELY 
large 2 -Staye transte 
three operat 


which is tl 


we intend to take 
the forging proces 
rrititi 

ori du tio 
the total heating and tor; 
ery short ‘ than 


! im on witant tactof#r 


I 
the lormation of 
detrimental to cv 
Deny proce 

\lter ow cooling, the 
vheelabrated on both the int 


terior we ntiul they 





get in the one heat « 
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The 105-mm. Cartridge Case 


Use of unspherordized steel plate in an emergency situation 


URING the Korean hostilities 
there was a serious shortage of 
spheroidized steel plate for the 

manufacture of cartridge cases, and con- 
sequently many manufacturers sought 
some method of producing cases from 
unspheroidized material. Regal Ware 
contacted the Ordnance Corps to deter- 
mine whether they were interested in 
our undertaking development work of 
this type. When Ordnance agreed with 
our suggestion, we embarked upon a 
program with the procurement of five 
small lots of steel from Inland Steel Co. 
We identified each of the five lots as 
shown on the left margin of Table 1 
(Ea8A, Eag, F30A, E31A, and E32A). 
Also shown are the chemical analysis 
for each lot, Rockwell hardness values, 
quantity of disks processed, and the 
number of pieces which were eventu 
ally scrapped. 

An examination of the chemical anal 
yses for these heats shows that the car 
bon contents range from 0.25 per cent 
to 0.33 per cent which is fairly repre 
sentative of the permissible variation in 
carbon analysis for cartridge-case plate. 
The spread in the manganese content 
is not significant, ranging only from 


0.70 to 0,75 per cent. 


i hota as-received Rockwell hardness, 
as might be expected, is highest for 
the lot which has the greatest content of 
carbon, B 80, and the lowest for the lot 
with the least carbon, B 75. Before at 
tempting to cup the disks, we gave 
them a pass through the process anneal 
ing furnace. In Table 1 the second col 
umn of figures under Rockwell hard 
ness shows the values which were ob 
tained after this operation, Note that 
the hardness for lot E2g dropped from 
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B 80 to B 74 and that for lot E3o0A, 
from B 75 to B 74.7. 

The last 
show the quantity of disks which were 
started through the processing opera 
tion and the quantity of disks which 
were scrapped. Lot E2g which has the 
highest carbon content also shows the 


two columns of Table 1 


highest percentage of scrap loss, which 
is what we would expect. 

The totals show that we ran nearly 
71,000 disks of which slightly more 
than 7,700 were scrapped, or approxi 
mately 11 per cent. 

Now I'd like to point out just where 
in our processing this scrap was gen 
erated. Twenty-four per cent occurred 


during the cupping operation, whereas 
in normal operations using spheroi- 
dized plate we would expect to en- 
counter not more than two or three 
broken cups during eighteen hours of 
operation. 

With the first drawing operation, 
which is the point at which we have 
our highest percentage of scrap with 
spheroidized steel, in processing un- 
spheroidized plate we had 19 per cent 
of the total scrap. Percentagewise this 
is about the same as for our regular 
operation. 

The next point at which we experi- 
ence any significant scrap loss is the 
third drawing operation. In processing 
unspheroidized steel plate we had 12 
per cent of our total scrap occur at this 
point, which is higher than we nor- 
mally experience. In the heading opera- 
tion, we lost about 0.8 per cent because 
of failure to fill the flange. 

On the tapering operation our scrap 
ran 12 per cent of the total, which is 
about normal, and in machining we 
lost approximately 0.5 per cent of the 
total. The balance is attributable to re- 


work and repair operations. 


Table 1. Statistical record of nonspheroidized steel used in case manufacturing. 














Lor No Cruemicat ANALYsis NonspHerotpizer Sreet 
Rockwell B Pieces Pr 
Car Mang Phos Sul Si of disk started scrapped 
bakA . 10 f os hg2 69 
h29 33 ; o& ? 05 50-74 603 144 
FE 30A ‘ , 8 4 0b 75.0-74 : 36 
bgiA { it 25 o 8 2-76 681 62 
I g2A } ! 25 ; 243 3 
243 9 tt 2 82-82 20,556 3,692 
5244 ) ; ii 2h | 2 s a8o 1,3 
5245 ; ! ! a¢ 9-79 21,540 2,313 
Totals 70,538 i 
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The Multipiece Case 


This type has several advantages over the one-frece drawn cartridge 


case since it does not require special press or forging equipment 


and can be made both quick y and economical y from commercial steel 


WOULD like to discuss here some 
of the background in developing 
manufacturing procedures for pro 

ducing 106-mm. multipiece cartridge 
cases and to list some of the advantages 
of multipiec ¢ construction over the one 
piece drawn case. 

The multipiece cartridge case consists 
of two components—the tube and the 
head—which are joined together by cop- 
per brazing. The basic manufacturing 
improvements over the one-piece drawn 
brass or steel cartridge case may be 
summarized as follows: 

1. The one-piece drawn case requires 
specialized punch press equipment and 
many specially constructed process an- 
nealing furnaces. By comparison, the 
multipiece design can be produced on 
a minimum of specialized equipment 


and requires no process annealing. 


N case of an emergency, many man- 

ufacturers have presses and experi 
enced personnel that could be diverted 
to forming cartridge case tubes in a 
relatively short time. These advantages 
broaden the field of manufacturing con 
cerns which may be capable of more 
readily acquiring suitable production 
equipment. 

2. Another element of considerable 
interest is the relative availability of 
materials. The commercial cold-rolled 
steel, as required for multipiece cases, 
assures the most rapid delivery. The 
simplicity of head forging also places 
it well within the 


range of existing 
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forging facilities. By comparison, sphe 
blanks for the 
available and 


roidized steel drawn 


case are not as readily 
could present a supply problem. 

3. Economies and production rates 
factors involved. As 


are other previ 


ously indicated, there are none of the 
costly annealing operations in the pro 
duction of multipiece cases. Also the 
special handling and controls necessary 
in steel mills result in increased ma 
terial cost when using spheroidized 
blanks, As the multipiece case utilizes 
rectangular rather than circular blanks, 
the scrap loss is reduced accordingly. 
The standard short-stroke presses used 
in processing the multipiece tubes are 
many times taster in unit production 
per hour than the special long-stroke 
hydraulic presses commonly employed 
for drawn cases. 

The Motor Wheel Corporation, hav 
ing manufactured cartridge cases, rock 
other Ordnance re 


ets, shells, and 


quirements, became interested in the 
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106-mm, multipiece recoilless cartridge 
case in 1953. Following a preliminary 
planning period, supply and facility 
The 


with a careful 


contracts were signed program 


was initiated study of 


various processing methods, and that 
which appeared most practical was se 


lected and tooled accordingly 


i ew manufacturing process planned 
and developed by Motor Wheel for 
producing the 106-mm. multipiece cart 
ridge case consists of the following 
basic operations 
WD.1030 cold-rolled 
chased in sheet form from which blanks 


blank is then perforated in two 400-ton 


steel is pur 
are sheared to developed size 


mechanical punch with two 


blank in 


formed are spaced in 


pre sscs 


strokes per each pre The 


1.160 holes so 


such a manner that multiple operations 


accommodate d 


are necessary to ce con 


struction and at the same time main 
tain high accuracy and low cost 


The blank is 


piercing die where 290 


located in the first 


holes ire 
formed. Next, the part is stripped from 
the punches and 1s automatically tran 

ferred to position No. 2 in the die. The 


to cycle without stop 


press continues | 


ping and pierces a second 


holes | he 


performs the balance of the twe pier 


group of 290 


second perforating pre 


ing proce lures ind operate i the 
same manner as the first pre 
After leaving the two pre 


torated blank is trimmed to 











= “es 4 
. . . ; 


Above, perforated blank is formed into a tapered tube on short-stroke mechanical 
press. Below, tubes are seam-welded by direct-current submerged arc-welding units. 


‘| sa 


Below, the strength of the weld joint is tested on an expanding fixture exerting 
pressures to exceed yield point of the tube without cracking the seam weld. 


ee 


tour and then is formed into a tapere j 
tube by three die operations. All three 
of thes ire performed or 1 short 


stroke mechanical punch 


HE relate« ‘velopment program 

involved experimental tests to evalu 
ate various methods for producing tap 
ered tubes. One of these efforts included 
the mechanical expansion of a commer 
cially straight welded tube rt 1 origi 
nal diameter equal to the ninimum 
shell diameter. Another test was con 
ducted by starting with a tube conform 
ing to the largest case diameter and re 
ducing it to the required taper Sull 
another experiment involved the prepa 
ration of a tube to the mean diameter 
and simultaneously expanding one end 
and reducing the other. None of these 
was satisfactory because of ex ssive dis 
turbance in the side-wall area 

From this background the process in 
present use was selected employing a 
developed blank, the shay of which 
when formed and welded provides a 
tapered tube. In addition, the experi 
mental work indicated that a greater 
degree of untformity in torming opera 
tions was accomplished with the grain 
of the metal directed circumferentially. 
A more efhcient usage of steel also 
resulted 

Returning to the des 
production processes, the hi formed 
tubes are cleaned and then m-welded 
by direct-current submerge 
ing units to one hundred i. 
penetration Satistactory 
been attained through exte 
opment of this equipment Son 
necessary fundamentals ar 
cooled ha kup bar. precisiot 
controls 1 uniform wire 1 pos 
tive mechanical part hol ng hixture, 
and a device capable ol ntaining 


constant we lding speed 


HESE factors, plus the application 
of general welding skills, provide a 
very satisfactory and efficient operation 
To further ensure a sound weld, waste 
tabs are placed on each end of the tu 
to climinate burnout The waste 
are then removed from the 
and the weld scarfed ir 
flash trimming machine 
The strength of the 
tested as a one hundred per 
ation by means of a hydrau 


ing hixtur esi” j » EN 
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suficient to exceed the yield point ol 


the tube without cracking the seam 
weld. A problem arose concerning the 
development of an operating cycle tast 
enough to maintain line production. 
solved by 


This was incorporating in 


the machine an automatic straighten 


ing and ejection mec hanism. 
x 


HE tube at this point, because of the 

weld test, is out of round and must 
be resized, which is done in a hori 
zontal rounding die. A cleaning opera 
tion follows in preparation of the tube 
for assembly to a semifinished head. 

The head is rough-machined from a 
forging on a 6-spindle vertical lathe. 
The machining consists of finish turn 
diameter, drilling the 


ing the pilot 


primer hole, and rough facing the base 
end, 
The tube, 


ing ring are 


he ad, and d copper braz 
then assembled in a hy 
draulic machine and are placed on 


trays which are automatically trans 
ferred into a hydrogen-atmosphere con 
trolled furnace where the head is cop 
per-brazed to the tube. A very im 
portant development in connection with 
the copper-brazing operation is the 
control of the press fit for maintaining 
the quality of the brazed joint 

This is accomplished by sizing the 
inside diameter of the tube at the he ad 
end in an expanding die and main 
tolerance on the 
head. The 


head and the 


taining a very close 


mating surtace ol the areas 


to be joined of both the 
tube are formed on a common angle 


which further ensures the required 
press fit as well as assisting in the as 
sembly of the two parts, 

A TAPER-SIZING operation tor 
Lf forming the required tube contour 
is next in the sequence and ts performed 
in a conventional mechanical punch 


press. A di il 


feed is utilized here for 
ease of loading and unloading parts, 
One difhculty involved in developing 
a satistactory torming die was to con 
stock order to 


trol the movement in 


ensure a dimensionally uniform cart 
ridge case. We 


important at this 


learned that it is very 
Stage to make the 
case as nearly round and true as pos 


T his 1s 


the distortion 


sible necessary to minimize 
n the heat-treating oper 
ation which follows 

Rock well 


mouth 


hardne $s 61S 


The spec ihed 


30 1 nhimum except at the 
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end, which is B go. The heat-treating 


operauion 1s performed in an automat 


salt pot installation consisting of six 


res: harde ning turnace, brine 


stag 


quench, dry off, mouth anneal, draw, 
and rinse 
The final sizing die, a vertical cham 


ber type, corrects the distortion result 
ing from heat-treating and prepares the 
case tor the finish-mac hining Ope ration 
Reaming the primer hole and final 
inspection prepares the case tor a 
preparatory phosphoric acid etch, fol 
lowed by phenol varnish dip and bake 
The finishing operation includes a 


stage washer, a dry-off section, a varnish 


ad )) tank. an clectrostatx deteat 


ind baking oven The unit 
putomath 


We ha c earned 


ram that seve 


throug! 
clopment prog 
be maimtamed to ensu 


must 


factory finish. Some ol them 


(1) Verv close control ¢ 
viscosity ind temperature 
angle and rate of lowering the 


ridge case into the varnish tanh 


Che speed and ingle al which wt rf 
moved from the varnish, (4) Location 


of the electrostatic detearing grid 


(5) The 


prebake and bake 


time and temperature | the 


Opn ration 


Below, tube, head, and a copper brazing ring are assembled in hydraulic machine 


Below, finish-machine operation is done on a single-spindle lathe designed 
to permit finish-machining of both head and mouth ends simultaneously 
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The Spiral-wrapped Case 


A production line can be placed in operation in less time. 


in a smaller area, and will turn out artillery cases of 


this type at less cost than with conventional one-fnece design 


HE original cartridge case of 
spiraled-wrapped design was 
manufactured at Frankford Ar- 
senal, It was designed for use with 
small arms and was patented on De- 
cember 15, 1863. The case was manu 
factured from thin brass sheet with the 
brass section crimped and reénforced. 

This was about the time when the 
initial experiments with metal cartridge 
cases and breech-loading rifles were 
being carried out, but there is no indi- 
cation that this cartridge case was de- 
veloped beyond the experimental stage. 
The next evidence of such a case is a 
37mm. Hotchkiss of French design, 
and it is also believed than an English 
arsenal made some investigations on 
spiral-wrapped cartridge cases at about 
the same time. 

The recent development of spiral 
wrapped artillery cartridge cases con 
ducted in this country is based upon a 
report prepared by the armaments de- 
sign department, Ministry of Supply, 
Fort Halstad, Kent, England, in Feb- 
ruary 1946. This report is a résumé of 
German research on cartridge cases 
conducted during World War II when 
shortages of material and manufactur 
ing capacity were most critical, 


HE report deals with solid-drawn, 
fabricated, partly consumable and 
wholly consumable cartridge cases. The 
Kent report indicates that spiral 
wrapped cases were used in the field by 
the Germans during this period. For 
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separate-loaded ammunition for weap- 
ons, such as howitzers, cases were pro- 
duced up to twenty-one centimeters in 
size, and their performance was con- 
sidered to be very successful, 

Production of solid-drawn cartridge 
cases requires factories equipped with 
large special presses, heat furnaces, and 
special lathes. Designing, equipping, 
and erecting such a plant takes a con- 
siderable length of time. For spiral- 
wrapped cartridge-case production spe- 
cial machines are required only for 
machining the sheet for the body and 
for forming the correct external shape, 
and these machines can be readily ac- 
quired, 

The balance of the manufacturing 
operations can be performed on normal 
commercial lathes, and therefore a new 
facility can be established for produc- 
tion in a comparatively short time. 
This is a consideration of paramount 
importance during periods of national 
emergency. 





Sections of German multipiece steel 
cartridge cases for 100-mm., 105-mm., 
and 152-mm. guns were forwarded to 
Frankford Arsenal for metallurgical 
examination. This examination was 
started in November 1945, following 
which Frankford Arsenal performed 
numerous engineering studies which 
culminated on December 15, 1950, with 
ballistic tests conducted on sample 105 
mm., M14BriE, spiral-wrapped cart 
ridge cases which were fired at Aber 
deen Proving Ground, In general, these 
samples proved satisfactory. 


HE success of the arsenal’s early bal 

listic testing program on the spiral 
wrapped cartridge case was such that 
expansion of the development program 
was authorized. A meeting of the in 
terested contractors was held on March 
13, 1951, at Frankford Arsenal, at 
which time drawings to control the 
outside contour of the cartridge case 
and basis of procurement information 
Arsenal 


were distributed. 


tives, who had manufactured the first 


representa 


105-mm. spiral-wrapped cases were 
present to describe the various methods 
of manufacture which had been used 
by the arsenal. 

The critical shortage of spheroidized 
plate which threatened to curtail the 
manufacture of drawn cartridge cases 
during Korea resulted in an accelera 
tion of the program to develop and 
manufacture the 105-mm., M14E1, cart 


ridge case. 
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A meeting was held at the Office of 
the Chief of Ordnance on November 
13, I95I, with the key 
of three firms who had spiral-wrapped 
that 


contracts at time. 


Rhee mi. W e 


cartridge-cas 


these firms 


One ol was 
performed ail manutacturing opera 
tions on the body and on the collar at 


Sparrows Point, but we purchased the 
seal, the completely finished base and 


the uncoated nut. 





from which the body is 


Hi 


rolled is trapezoidal in shape. Our 


sheet 


first operation after shearing the sheet 
was to blank the trapezoid. 

After the milling operation we cham 
fered the edges of the blank because, 


as a result of our early experimental 
work, we were convinced that we could 
not tolerate any sharp edge at the 
spiral. We then deburred the sheet, and 
it was ready for the cleaning operation. 


blank in 


two passes to coat both surfaces with 


Next we roller-coated the 


varnish and baked the varnish to pro 
The 


blank was then ready for the rolling 


duce a hard protective coating. 
operation, The next step in the manu 
facture of the body is the flanging 
operation, This consists of forming the 
portion of the body in which there are 
three layers of metal—a tricky opera 
tion solved by automatic machines. 
After the 


body is sized. This is accomplished by 


spinning operation, the 
placing a rubber block inside the body 


and confining the outside diameter 
with a die of appropriate size. A pres 
sure of 150 tons was exerted on the 
rubber during this operation. Next, the 
opening in the spun section is pierced. 
During the early stage of manufacture 


this opening was machined on a lathe, 


repres¢ ntatives 


















Wrapped sheet metal cartridge case made at Frankford Arsenal in 1872 


but since we developed a piercing di 


the job has been a very simple one 

The finished body was then washed 
and dried, and any surtaces which had 
been marred or damaged due to han 
dling in the above operations were 
touched up with varnish 

With respect to the collar, we pro 
duced this part on 2-stage progressive 
blanked out the 


center 


outside 
rhe 


collars were washed in the same equip 


dies which 


diameter and hole in the 


ment used for cleaning the bodies, fol 
lowing which they were dipped in lac 
quer and baked 


The various parts: body, collar, nut, 


seal, and base are now ready for as 


sembly. The first step of which is to 
make a preassembly on a stake type fix 


ture. 


this 


agcne ol the asset 
& that we are 


case 


features ol 
enthusiastic about 
are listed as follows 

1 A production line can be placed 


in operation in about one-third the 


time required for deep-drawn Cases 


2. The manutacturing areca required 


Exploded view of a modern 105-mm. cartridge case made by the spiral-wrap method 



















is about one-third that require 1 tor 
drawn cas 

2 The ost oft i productios lime 
geared to produce 100, spira 
wrapped cases per month is approxi 
mately one quarter the cost for produc 
tion lines that produce a like quantity 
of the one piece design 

4. Critical metallurgical control of 
heat treatment of cold-working is not 
required with this design. Hence 
there are no requirements for highly 
specialized metallurgists, tool and di 
makers, lubrication experts, and prox 
ess-control personnel 

;; Commercial quality steel is sat 
factory, and small metal imperfection 
have been re} irded as i ! Ineo col 
sideration with this design 

6. The rejection rate from any oper 


ation is low, and in the event of dam 


age all parts ire not lost 


7. Several million 1os-mm., Mi4gks 
cases have been produced ind ballisti 
cally accepted mecting the same f 
teria as other ses of this 7c. nar 
36,400 | 1. test pressure 

8 The inherent advantage of thi 
spiral-wrapped case when subjected t 
internal ballistic pressure is to elongate 
using the piral scam as an expansimor 
joint, rather than to enlarge elast 
cally and plastically within § certair 
limit 

During our production ontract aft 
Sparrows Point, we produced 125% lot 
ot 10s5-mm Mral I, case {) that 
total, two lots were rejected. Reworh 
consisted mostly of merely resetting the 


assembly torque of the nut 
Ar present 


mm, case i 


i new design for the 


being developed on whicl 


ery limited hiring tests have been per 


formed. Performance probab ‘ “ 


mpro ed ind the cost red ed 














Armament Technology 





A New ‘Twist 


Because it is usually employed with low-velocity weapons, the spiral- 


wrapped CASE permats the use of materials and equipment far less 


critical than those required on conventional cartridge case lines 


HE Buffalo plant of Fedders 
Quigan is producing a spiral 
wrapped cartridge case which 
is simple in design and which has 
proved its worth in a very short period 
of time. The equipment that we use is a 
far cry from that used to produce the 
conventional 105-mm, howitzer case. 
The idea of the spiral-wrapped cart 
ridge case isn't new. We know that 
some were made back in the 1880's, 
but the principle was somehow over 
looked for a long time until some one 
realized that there might possibly be 
an easier way to make cartridge cases 
than by the conventional drawn method, 
Fedders was invited into the picture 
by Frankford Arsenal in June 1951 
when we were asked to help develop a 
double-wrapped 76-mm, cartridge case. 
We actually made a few cases and had 
some of the problems solved, on paper, 
at least, by November 1951. At that 
time the services were faced with a 
real need for greater production of the 
105-mm., cartridge case, 


S' IME alternative to conventional pro- 
duction methods had to be found, 
and spiral wrapping seemed to be an ex 
cellent prospect. By that time we knew 
something about double-wrapping a 
case, but specifications for the 105- 
mm, called for a triple-wrap, and that 
innocent little difference caused us and 
two other contractors many headaches, 

When we tried to form a tube from 
a trapezoidal sheet of steel, the tube re 
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sisted our efforts to spin one end of the 
bore satisfactorily, One contractor had 
developed a method of spinning the 
tube from a single trapezoid, or a reg 
ular trapezoid, by applying heat to that 
region of the tube to be formed during 
the spinning operation. The other con- 
tractor had done some work with an 
irregular hexagon which produced two 
bodies after the spinning operation but 
without the use of heat. 

All our efforts had been directed to 
the latter method, and by early 1952 
we had found a comparatively simple 
solution to this problem and still use 
it today. Spinning a spiral tube that 
produced two bodies simplified a lot 
of handling on the production line 
prior to the completion of the spinning 
operation, 

The one contractor who was using 
the single trapezoid, or the regular 
trapezoid, eventually developed a suc 
cessful method of spinning a single 
body without the use of heat. However, 


we feel that the irregular hexagon offers 
certain advantages from the time it is 
blanked through the spinning opera 
tion. Compared with the conventional 
deep-drawing operations, ours look like 
little more than ten snips on a couple 
of lathes. 

Our milling machine is one of only 
two piec es ol spec ial equipment in our 
line. The milling cutters are arranged 
so as simultaneously to mill two trape 
zoidal reliefs which are required to 
keep the blank within the body thick- 
ness prescribed at the mouth where the 
two ends overlap. On completion of 
this first milling operation the operator 
simply turns the blank end for end 
and mills more reliefs. Then the blank 
is completely machined. 


UR bonderizing unit is a 5-stage 

conventional unit. Each rack car 
ries metal parts to make two cartridge 
cases—a blank which is eventually cut 
in half, a nut, a collar, and a base for 
each of the two bodies. 

Our roller-coating operation is ac 
complished by a conventional roller 
coater which applies a fine coat of 
phenolic varnish to one side. The blank 
then passes through a drying oven with 
a wicket-type conveyer to a second 
roller coater where phenolic varnish is 
applied to the uncoated side, and the 
blank proceeds through a second oven 
at which time the varnish on both sides 
is fully cured. 
each blank two 


Since represents 
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what would | I I used a 


repuialr : di Dis | After the 


prime COs rt irnish 1S cured, each 
} 
t 


lank is processed through a conver 


tional sheet-rolling operation, producing 


a loos tovepipx which eventually j 

' cartrid ge-cé 

will become two bodies trimmed t 
One-duarter 

The pipe is then separated into two that required for the ‘ | t phenolx 

pieces and now has some resemblance onal case line ipplied both inside and out 


to a cartridge case. The machine ts We had considerable dith 





a conventional engine lathe, with spe trimming the body. We wanted 


cial tooling to adapt it to production tity produ ton The press has two dies betore it Wa issembled clue 


requirements. This particular operation mounted on a dial permitting the tact that if we didnt there would 


was one of the two really major ob operator to load one die while a part certain operations which would re« 
| } | 


stacles that we had to overcome in de is being sized in the other baking of the phenoli irnus! 


velo ny a pre duction method for these During the early phase of roduction, assembly which would be harm 
| | | 


cartridge cases. The spinning rol! forms sizing was one of our biggest head the polyethylene sea 
j } x x i! 
j 7] ] | 


the base of two bodies. Then a cutter aches. Radial crack: developed in the 


on a yoke 1s slipped over in tront of base of the body and, of course, when \! PHOUGH the tolerances here 
the roll, the pipe is separated at the ever this happened the body was re l fairly open, the problem wa 
center, and we have two partly formed _ jected, At that time specifications called — produce bodies i: unitorm ler 
bodies lor halt } ird steel tor the hodies ( Rock We tried i 
well B 75-85). This temper require would make 7 Croldbers 
i two partly tormed bod ment Wa iltered to permit a 15-pomnt before ! i} with the 
ies leave the lathe, a simple pre spread, Rockwell B 70-8 Additional Here aya use of « 
operation flattens the base of the bod: rele! is obtained when the design trend nyine lathe 
in the region that has been spun and agency made the temper of the body b fixture 
preforms it prior to the final sizing steel advisory only, which 
operation to eliminate the problems I j ’ i cutter 
Our sizing press is a conventional operator roduces the 


200-ton arbor press, modihed for quan But it intil we finally den the be« 


Milling machine simultaneously cuts two trapezoidal reliefs in the blank as first step in making a spiral-wrapped case 


*, 
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A conventional engine lathe with special tooling adapting it to production re- 
quirements separates the rolled blank into two partly formed cartridge case bodies 


While the irregular hexagonal blank 
was undergoing its metamorphosis into 
the two finished bodies, the base was 
machined, Our 


being machining is 


done on matched sets of conventional 
6-spindle chuckers in only two opera 
tions. The first operation on the forged 
base is on the threaded side, which is 
completely miac hined. The second oper 
ation is on the opposite side where we 
machine the counterbore, ream the 
primer hole, and drill the two wrench 
holes. The machining of the base is 
completed in these two operations in 
approximately thirty seconds. 

We use 


booths. One is for application of the 


two automatic paint spray 
second coat of phenolic varnish on the 
inside of the body and the second for 
coating the outside. During the appli 
cation of varnish to the exterior of the 
body, all the component parts for fabri 
cation of one case are hung on a single 


spindle, 


i IR assembly we use the second piece 
of special equipment in our en 
tire line, designed and built especially 
for use on this cartridge case. It is an 
air-driven unit using 150 pounds of 
torque applied to the nut. There are 


two operators—one makes the preas 
sembly and the other places it in the 
assembly fixture, applies the torque, 
and places the assembly on the con 


veyer line. Two operators can assemble 
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approximately 300 cartridge cases an 
hour 

These are the essential ope rations in 
volved in making a spiral-wrapped cart 
ridge case. There are a few tricks to 
it, but we think we have reduced it to 
a basic, simple, metalworking opera 
tion. There really is no mystery in this 
kind of cartridge-case manufacture. 


Since our first pilot lot was accepted, 


none of the changes we have made has 


been of a major nature 


y 


ments in 
The new 


really omy 


our productios operation 


cartridge cases 1S 


years old, and it has 


twist in 
two 
proved tself to be satustactory. I would 
like to sum up some ol the advantages 

After 


in turn ul a ser’ 


years of development, we 
iceabie item which 
in cost to the drawn case. 


New developments in design will ul 


Is competitive 
timately lower costs and further reduce 


the we ight 


required to set up a 


cartridge 


age outlay 
105-mm. spiral-wrapped 
case line is estimated as one-quarter to 
one-third that required for the conven 


Work now be 
| 


ing done on new design will be reflected 


tional cartridge-case line 


in further reduction of the capital ey 


penditure 

From the experience thus far gained, 
we estimate that approximately six to 
eight months would be required to set 
up a 105-mm. spiral-wrapped line 
through the pilot lot production Stage. 
This time period is based upon utiliz 
ing to full advantage conventional 
rather than Spec ial single purpose equip 
ment. 

The spiral-wrapped cartridge case, 
due principally to its being employed 
on low-velocity weapons, permits the 
use of materials and equipment that 
are far less critical than those required 


on conventional case lines. 


An ordinary 200-ton arbor press, modified for quantity production with two 
dies, is used to size partially made cartridge cases under 150-tons’ pressure 








ORDNANCE 




















about | ~ 
i 


NEW /DEPARTURE 


BALL BEARINGS 


Research develops aircratt 
bearings tor extreme speeds 
and temperatures 


With jet aircraft flying higher and faster than 
ever before, ball bearings are being called on to 
meet increasingly severe conditions. For example, 
bearings that support the turbine wheels are sub 
jected currently to temperatures up to 500° F. at 
high speeds and heavy thrust loads 


Anticipating still greater demands in the future, 
New Departure'’s Aircraft Research Program is 
already developing bearings for operational speeds 
of over 100,000 rpm and temperatures moving up 
towards 1000° F. 


Typical of the bearings used in jet engines are 

New Departure’s split inner ring types. These 
New Departure split inner ring bearings bearings are giving satisfactory performance in 
cre separable, facilitating cleaning, 
inspection and assembly into the 
engine. They corry heavy thrust loads 
from either direction and will also 
support major radial loads, 


production engines today at extremely high speeds 
and heavy thrust loads. Write for full details 


TYPICAL JET AIRCRAFPT APPLICATIONS 


eo 


New Departure split inner Typical New Deperture 
ring bearing mounting for PT a a a 
jet engine mainshoft alternator drive power turbine 


NEW DEPARTURE @ DIVISION OF GENERAL MOTORS BRISTOL, CONN, 
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Ductile Cast Iron meets a variety of demands. These 
crankshafts utilize the 80-60-03 type, with the follow- 
ing typical range of properties: Tensile strength 
90/110,000 psi, yield strength 60/75,000 psi, elongation 








3/10%, hardness 200/270 BHN. Strong as-cast, tough 
and easily machinable. Also responds readily to flame 
or induction hardening. A carbidic, abrasion-resisting 
surface may be obtained by casting it against a chill. 


Costs cut 70%...time cut 50% 
by switch to Ductile Cast Iron 


OTACO LIMITED, makers of farm machinery at 
Orillia, Ontario, formerly used crankshafts of 
forged mild alloy steel for 2-cylinder gasoline 
engines. 

By switching to crankshafts cast in Ductile Iron, 
this manufacturer cut down some 11 machining and 
heat-treating operations to a total of only 5 machine 
operations. 

As a result, completed crankshafts went into 
assemblies at roughly 30% of the original dollars 
and cents cost. And production time... raw ma- 
terial to assembly point .. . decreased almost 50%. 


Savings, along with greatly improved perform- 
ance, are provided by Ductile Cast Iron. Because 


4» 


it can be cast easily, like cast iron... yet it provides 
strength and toughness comparable to that of cast 
steel, and offers superior wear-resistance. 


Perhaps you, too, can save money with this new 
engineering material. It’s several times stronger 
than gray cast iron and up to 12 times tougher. Get 
the facts about this greatest foundry advance in 
over a century. Send for the new INCO booklet, 
“DUCTILE IRON, The Cast Iron THAT CAN BE BENT.” 
Write for it now. 


ductile iron... the cast iron 
that can be twisted and bent 





67 Wall Street 


INCO. THE INTERNATIONAL NICKEL COMPANY, INC. i2..0n.202% 
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ENGINEERING OPPORTUNITIES — 
Mechanical, Design, $1. Draftsmen. 
Forward complete resumé to 
Personnel Division. 


HUNTER DOUGL E-PIECE COLD FORGINGS 
replace 3 piece unit, eliminate assembly, solve gas leakage problems! 
A typical example of how Hunter Douglas cold forgings simplify everyday design problems 





A most critical requirement in the pro- 
duction of an ordnance component was a 
perfect seal against the escape of high 
pressure gases. Fabrication by conven- 
tional procedures involved the assembly of 
three separate pieces—a screw machine 
part turned from bar stock and bored from 
each end; a separate sleeve machined from 
tubing, and a stamped Welsh plug. The 
three parts were unitized by expanding the 
Welsh plug within the sleeve, fon ing walls 
into a howe Sete groove within the head. 


SEE LAELEREEETEECECICESS 








These three compon- 
ents and their assembly 
were eliminated by the 
one-piece cold forging 


DESIGNERS: 
If you want to know 
more about Hunter 
Douglas Cold Forgings 
write on your letterhead 
for this free 40 page book, 
just off the press! 





HUNTER DOUGLAS CORPORATION « pert. 0-11 
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Hunter Douglas 


To simplify the design, insure leak-proof 
construction and eliminate costly machin- 
ing and assembly time, Hunter Douglas 
engineers suggested a cold forging from 
HD-11-T6, a high strength aluminum alloy. 


All internal and external diameters of the 
cold forged component are now formed in 
a single, instantaneous press operation. No 
joints exist to cause dent consequently 
rejects are negligible. The cold forging, 
being highly stressed, easily withetunse 
bursting pressures of 5500 psi without dis- 
tortion, With its remarkable simplification 
in design, the cold forging requires fewer 
machining operations, thus saving both 
time and unnecessary metal waste. 


Hunter Douglas Cold Forgings can be mass- 
produced in any required numbers and to 
cover a tremendous range of design re- 
quirements. If your components require 
walls of zero draft, high physical proper- 
ties, employ tubular » ote with or with- 
out a closed end, and must meet close 
dimensional tolerances, HUNTER DOUG- 
LAS COLD FORGINGS may provide the 
answer. Our engineers will give you a 
prompt analysis upon submission of a blue- 
print or sample part. 







RIVERSIDE, CALIFORNIA 





Hunter Douglas Cold Forgings cover a 
multitude of needs. Note wide variation in 
part geometry. Many complex designs 
formerly considered impossible to produce 
by cold forging now respond to new tech- 
niques developed at Hunter Douglas 


Corporation 


TELEPHONE OVerland 3-3030 
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fine weather 
for DUCKS 
and Arma 


“ALL-WEATHERED 
fighter bombers 


Arma's self-contained integrated navigation 
and fire control systems will contribute 
materially to the operational effectiveness 
and all-weather capabilities of our 

nation's latest tactical fighter bombers. 

Arma .. . Brooklyn, N. Y.; Garden City, N. Y. 
A division of American Bosch Arma 


Corporation. 
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